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THE ARMAMENT OF OUR NEW BATTLESHIPS 
AND CRUISERS 

We are asked by a correspoudent, whose letter is 

published on another page, to express an opinion as to 

armament of our latest battle 

In the first place, with re 


13,500 tons displace- 


the efficiency of the 
ships and arwored cruisers. 


} 


gard to the armored cruisers, of 


‘ssufficient to say that the latest decision of 
is to arm these vessels with four 8-inch 


6-ineh rapid-fire 


ment, it 
the governinen 
breech-loading rifles, and fourteen 
guns, and that all of these weapons will be of the new 
long caliber, high-velocity type, which is now being 
manufactured at Washington gun We 


question very mach whether the proposal to use the 


the shops. 
5-inch gun in the secondary battery of these ships was 
very seriously entertained, and it is probable that an 
error was made as to the caliber when the figures were 
given out by the government. Atapby rate, it is certain 
that the day of the 5-inch rapid-fire gun in the second 
ary battery of our large battleships and cruisers is over. 
In estimating the power of the armament of our latest 
ships, itis necessary to bear in mind what an enor- 
mous advance has been made in the ballistics of our 
baval If our correspondent will tarn to the 
SCIENTIFIC AMERICAN of January 20, he will find a 
diayram showing the iverease in length and weight of 
the naval 6-inch gun during the past few years. If the 
‘** Baltimore ” be compared 


o 
guns, 


6-inch gun earried by the 


with one of the new, rapid-fire, 6-inch guns of the 
our armored cruisers, it will be 


from 4°38 tons to 


secondary battery of 
found that the 
§°2 tons, while the 


weight has increased 
length has increased from 30 eali- 
bers to 50; the velocity 2,000 to 2,900 
foot-secouds, and the muzzle energy from 2,773 to 5,888 
foot-tons, or more than a hundred percent. The gun 
"is doing good work if it fires 


has risen from 


** Baltimore 
one shot per minute; whereas, if called upon to do so, 
each of the fourteen 6-inch guns on the new armored 


crew of the 


cruisers could deliver five aimed shots per minute. 

The new 8-inch gun, four of which are to form the 
main armament of the new eruisers, because of its 
great velocity, will strike a blow whose wuzzie energy 
is equal to that of the 10-inch guns of the late battle- 
ship *’ Maine.” It will be capable of delivering at least 
two aimed slots per minute, capable of penetrating 
13‘¢ inehes of Harveyized armor atthe muzzle, and 9 


2 at which distance, by 


inches at a distance of 2 wiles; 
the way, the new 6 inch gun would be able to pene- 
trate the 5%¢-inch side armor of the *“* Kentucky” and 
is true that 4.000 tons is a big increase 
over a ship like the “ Brooklyn,” bat it must be re 
membered that these ships will have a guaranteed 
speed of 22 knots an hour, and that they will carry an 
enormous coal supply, besides being completely cov- 
ered with side arwor at the water-line from stem to 


‘* Kearsarge.” It 


stern. 
Undoubtedly the 20 knot battleships of the 
Italian Navy to whieh our correspoudent refers would 


new 


be formidable opponents to our armored cruisers ; bat 
the latter, because of their extra speed of 2 knots, 
would be in 
will. Eversiuce the plans were made public, we have 
greatiy admired these small powerful 
ships, and it is quite possible that in this matter, as in 


a position te accept or decline battle at 


but swift and 


some others, the Italian designers have originated a 
type which will altimately become general among the 
navies of the world. The Italians evidently consider 


f a sea fight will depend more upon 
upon their indi- 
henee they have sacrificed the 
gans in favor of engines and boiler 
being to provide a ship that could rush 
in and quickly smother, as it were, an opponent with a 


that the result 
the 
vidual 
heavy 12-inch 

power, the idea 


number of blows struck than 


weight: and 


nuwber of 8 inch armor-piereing shells, before he could 
have an opportunity to get in the one theoretically 
annihilating 12 

With regard to the armament of the new battleships, 
we point out that while the “* Rhode Island ” and “ Vir- 
ginia” Sineh guns as against four 
8 inch carried by the ‘‘ Georgia” class, the position of 
Georgia” on the center line of the 


inch shot 


will earry eight 


the guns of the ‘ 


vessel will enable these ships to deliver, both on the 
broadside aud parallel with the keel, a weight of 8-inch 
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fire equal to that of the more heavily armed vessels. 


”" 


We wust remember that in the case of the ‘* Oregon 
class it was foand that the blast of the 8-inch guns pre- 
vented them from being fired dead-ahead or dead- 
astern, for fear of injuring the officers in the sighting 
hoods of the 13-inch guns. At the same time, for 
broadside firing, only two turrets will be available in 
the * Rhode Island” and * Virginia,” the guns on the 
off side of the ship being masked by the superstruc- 
ture. The absence of four 8-inch guns, moreover, en- 
ables the secondary battery of the ‘‘ Georgia” class to 
be increased by at least four 6-inch guns. 

In general it may be said that if there has been any 
error in the designs of our earliest battleships, it bas 
lain in the tendeney to overload them with guus; and 
if this be true, we wust naturally look for a somewhat 
lighter armament relative tothe displacement than is 
found in the ships, say of the ‘‘Oregou” type. Our 
naval constructors are giving more berthing space to 
crew than formerly, and it is easily conceivable that it 
might be well worth while to sacrifice a gun or two for 
the sake of increasing the comfort, health and general 
good spirits of the crew, upon whom, after all, the 
fighting efficiency of the ship is dependent. 

+ <S—— 
PROPOSED ABANDONMENT OF PORT ROYAL 
NAVAL STATION. 

The question of the best site for a naval station on 
the Atlantic coast between Norfolk and Pensacola is 
now being made the subject of investigation by a spe- 
cial commission, whose report to the Secretary of the 
Navy will probably be made public within the next 
few weeks. There is already in existence at Port 
Royal a naval station which was selected and approved 
by various commissions which, after an examination 
of the locality, pronounced emphatically in favor of 
this site as being the best adapted to meet the require- 
ments of the case. Oue of these commissions was pre- 
sided over by Admiral Porter, who was strongly in 
favor of the site. and a later commission authorized by 
Congress in 1888, aud presided over by Commodore 
McCann, recommended the establishwent at Port 
Royal of a dry dock, a depot of naval supplies, and a 
coaling station. In the spring of the present year, the 
Naval Appropriation Bill, as passed by the House 
of Representatives, contained an appropriation of 
$100,000 toward the rebuilding of the dry duck at this 
station in concrete or stone. The bill went to the 
Senate and was referred to the Committee on Naval 
Affairs. While ander consideration by this committee, 
the Secretary of the Navy submitted a letter from Ad: 
wiral Endieott, Chief of the Bureau of Yards and 
Docks, in which he strongly deprecated the carrying 
out of any further work of improvement or extension 
of facilities at Port Royal, and criticised the site of the 
dock as being unsuited, for various specified reasons, 
to the purposes of a naval station, the specified grounds 
of objection, strange to say, being the very grounds 
which had been quoted in all previous investigations 
as being favorable for a station. In the course of his 
letter he said: *‘ During the year the Mayor of the city 
of Charleston suggested the propriety of transferring 
the naval station to that city from Port Royal, stating 
among other things the facilities for transportation to 
the interior, the proximity of a large commercial city, 
the convenience of obtaining at all times skilled labor 
of all classes, an abundance of fresh water, etc., ad- 
vantages which are lacking at Port Royal.” While 
the transfer would undoubtedly result in the loss of a 
great deal of money which has been expended at Port 
Royal, Admiral Eudicott considers the present is the 
proper time to consider the suggestion of the Mayor. 


The Admiral was so much impressed with the wis- . 


dow of the Mayor's suggestion, that he gave it hearty 
endorsement and able advocacy throughout his whole 
letter. He recommended that the matter be brought 
to the attention of the Senate Committee on Naval 
Affairs, and that a board of officers be appointed to 
* examine into the conditions existing at Port Royal, 
and the various questions involved in the proposition 
to remove this station to Charleston Harbor.” 

Acting upon this letter, the Naval Committee 
amended the bill by authorizing the Secretary of the 
Navy to inquire into the advisability of moving the 
naval station from Port Royal to Charleston, and if he 
deemed it advisable to do so, empowering him to use 
$100 000 of the money appropriated in the bill for the 
Port Royal naval station for the purchase of land for 
a site at or near the city of Charleston, and to proceed 
with the building of a dry dock there. 

Pending the publication of the report of this com- 
mission, it is not for us to say anything one way or the 
other with regard to the proposed transfer which, of 
course, has very naturally aroused bitter opposition on 
the part of the citizens in the immediate neighborhood 
of the present station. Tbe proposition to “ remove” 
the yard involves the abandonment of the dry dock, 
machine shops and other buildings at Port Royal, 
whieh would represent a dead loss of between one and 
two million dollars. Moreover, the modern forts at the 
entrance to the station, which were erected during the 
Spanish war, will, to a large extent, lose their military 
value when there is uo longer any station for them to 
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defend. The Port Royal site was chosen, presumably, 
after carefal and exhaustive examination, by various 
expert commissions, in the course of which the advant. 
ages of Charleston must surely have received due con- 
sideration. At the same time it is possible that the 
relative strategical advantages of Port Royal and 
Charleston are not the same ander the changed con- 
dition of modern naval warfare as they were in the 
days of Admiral Porter, Admiral Jewett and Com- 
modore MeCann. 

Among other reasons which are given for the rewov- 
al of the station it is urged that the absence of social 
attractions and conveniences in such an out-of-the- 
way place as Port Royai will render it unpopular with 
naval officers, both of the line and staff, conveniences 
which Charleston would readily afford. It seems to 
us that arguments of this kind are not warranted 
either by the traditions of the navy or the invariable 
self-effacement which characterizes our naval officers, 
when it is a question between personal comfort and the 
highest interests of the country they serve. The ques- 
tion for the best site fora dry dock and naval repair 
yard is purely a technical one, and will be decided en- 
tirely by questions of accessibility by sea and by land, 
capabilities for defense, suitability of location with re- 
gard to the exigencies of a naval campaign, and pos- 
sibilities of obtaining at all times the necessary skilled 
labor. 

It is at any rate certain that so complicated and emi- 
nently technical a question as this is not to be decided 
by the preferences of the Mayor of any particular city 
concerned, although it must be admitted that by 
quoting the Mayor of Charleston as his leading au- 
thority on the advantages of the proposed change, Ad- 
miral Endicott has shown a flattering opinion of the 
judgment of the lay gentleman who holds that distin- 
guished municipal position. 

In view of the high authority upon which Port 
Royal station was originally selected, we think the 
subject is of sufficient importance to place it before 
our readers at considerable length, and in the current 
issue of the SUPPLEMENT we give several views of the 
yard, together with a history of the selection of the 
site, and the legislation which has led to the appoint- 
ment of the present Commission. 

CURIOUS FACTS REGARDING MOSQUITOES. 

‘ In the ScrENTIFIC AMERICAN for July 7, 1900, ap- 
peared anarticle by Dr. L. O. Howard, in which the 
distinguishing features of malarial and non-malarial 
mosquitoes were clearly pointed out. The Departwent 
of Agriculture has now issued a monograph by Dr. 
Howard on the ‘“* Mosquitoes of .the United States,” 
which, in addition to the critical analysis already pub- 
lished.in ‘the SCIENTIFIC AMERICAN, contains matter 
which is interesting, and little known. 

Of the.abundance of mosquitoes in all parts of the 
world, travelers and explorers have given ample testi- 
mony. In Lapland and Crimea, according to Kirby 
and Spence, the nuwber of mosquitoes is enormous. 
Humboldt has given similar accounts of the condi- 
tious at the mouth of the Rio Unare. Inthe United 
States mosquitoes are found almost everywhere, from 
Alaska to Texas, from Maine to California. 

A curious and as yet unexplained point, in regard to 
mosquito existence, is the extraordinary abundance of 
the insect at certain times upon dry prairies, miles 
away from water. Althoagh this fact has led West- 
erners to believe that pools of stagnant water are not 
necessary for the breeding of mosquitoes, Dr. Howard 
is more inclined to attribute their presence in dry re- 
gions to a greater longevity on the part of the adults 
of certain species, thus enabling thei to live from one 
rainy period to another. Aithougk adults hibernate 
and live from November until April or May in the lati- 
tude of Washington, they die rather quickly in confine- 
ment in the summer. They have been kept in glass 
jars under various conditions and have thus lived for 
about eight days. When they have been provided 
with a piece of ripe banana, renewed every three or 
four days, they have lived in confinement for two 
mouths. 

The adult male mosquito does not necessarily take 
nourishment ; and the adult female does not necessarily 
rely on the blood of warm-blooded animals for food. 
The mouth parts of the male are so different from 
those of the female that it is probable that if it feeds at 
all it obtains its nourishment in a manner quite differ- 
ent from the female. Male mosquitoes are often ob- 
served sipping at drops of water ; and in one instance 
a fondness for molasses has been recorded. They have 
also been known to sip beer and wine. The female 
mosquitoes are without much doubt plant ferders. It 
is generally supposed that a highly nutritive fluid is 
necessary for the formation of the eggs; but the sup- 
position is emphatically denied by Dr. Howard. There 
are in this country enormous tracts of marshy land 
into which warm-blooded animals never find their way, 
and in which mosquitoes are breeding in countless 
numbers. Instances have been recorded in which 
mosquitoes have been observed feeding on boiled 
potatoes and watermelon rinds. That they do occa- 
sionally feed upop other than warm-blooded aniwals 
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has been proven time and time again. They have 
been observed feeding upon the chrysalises of butter- 
flies and puncturing the heads of young fishes. 

How far do mosquitoes fly? The question is of no 
little importance, for if mosquitoes fly great distances, 
exterminative work on the breeding places near a 
house or community is of slight avail. Most writers 
agree that mosquitoes will not rise or take flight when 
a brisk breeze is blowing, and that even in light winds 
they keep close to the ground. That mosquitoes do 
cling to the branches of trees during a wind has often 
been observed. They are so frail in structure that it 
seems impossible that they should be carried great 
distances by land breezes; for a long flight presup- 
poses an ability to battle against wind which so feeble 
a creature cannot possess. But, although mosquitoes 
nay not be carried along by winds, they are sometimes 
transported by railway trains to the despair of many 
country resorts. Mosquitoes are carried in cars for 
great distances and will start to breed in localities 
where mosquitoes are rare. 

It isa wuch-mwooted question among entomologists 
whether or no mosquitoes can breed in mud. Dr. 
Howard’s experiwents and investigations tend to show 
that the larve will live in wet wud for some little time 
aud that they will even transform after water has been 
added. In no case were larve revived after the water 
had been drawn off for more than forty-eight hours. 


ANOTHER ELECTRIC RAILWAY FOR LONDON. 

Since the advent of the Central Electric Railway in 
London, innumerable schemes have been formulated 
for a farther means of rapid intercomwmunication with 
all parts of the metropolis. Some have been practi- 
eable and useful, while others have been simply due 
to the imagination of fertile brains. But now a 
scheme has been formulated, which, if reduced to prac- 
tice, would prove of inestimable benefit to everyone, 
both Englishmen and foreigners. It is proposed to 
link all the termini of the various trunk lines in Lon- 
don together by means of an electric railway. Un- 
fortunately, London does not possess one huge depot 
in which all the railways converge, and thus obviate 
mueh ineonvenience to those passengers who desire to 
change from one system to another, but they are dis- 
tributed throughout the metropolis, and in some cases 
are as much as four or six wiles apart. 

With a view to surmounting this difficulty, and to 
bring the termini into close communication, two lead- 
ing London engineers have drawn up the scheme in a 
terse and practicable manner. Their idea is to estab- 
lish a central station in Piccadilly Circus, and from 
there to radiate tracks direct to the terminus of each 
trunk line, at a depth of 100 feet, or more, below the 
surface. When a train arrives at a southern terminus 
with passengers desiring to cross London to a ter- 
winus in the north, the steam locomotive will-be siim- 
ply detached at the southern terminus, the train 
lowered bodily by a huge electric lift to the under- 
ground system, an electric locomotive attached, the 
train hauled to the northern terminus, raised to 
the higher level again by lifts, another steam loco- 
motive attached, and the passengers conveyed to their 
destination without experiencing all the inconveni- 
ence and trouble of changing their carriages. 

It is estimated that a total length of 11 wiles of rail- 
way will be necessary to connect all the termini to- 
gether, while about 40 tunnels would ramify from Pic- 
eadilly. In addition to the central station there will 
be 17 local stations. One of the objects of the railway 
will be the rapid transit of fruit and fish to the markets 
of Covent Garden and Billingsgate respectively, the 
produce for which is at present conveyed through the 
streets. The Covent Garden station will be a great 
boon. About 1,600,000 tons of fruit and vegetables are 
carried to this warket every year, and yet there is no 
railway facility to Covent Garden. Another station 
will be established at the General Post Office for the 
rapid conveyance of the mails to the trunk lines ter- 
mini. The greatest beneficial effect of the railway will 
be that it will relieve the existent too densely crowded 
streets of the greater part of the slow vehicular traffic. 
A company is being formed for the purpose of obtain- 
ng the necessary Parliamentary powers, and also to 
coustruct the railway. It is estimated that it will cost 
about $150,000,000 to realize the scheme, but already 
the idea has found wide financial support. 


oo 


MALARIAL INFECTION ON THE EAST COAST OF 
AFRICA. 

The Malaria Committee of the Royal Society of Lon- 
don have received some startling information from 
Drs, Christophers and Stephens anent malarial infee- 
Hon on the east coast of Africa. According to their re- 
ports, the native races, and particularly the ebildren, 
are extensively responsible for the infection, assisted 
by the mosquito. These two doctors state that they 
have found no native house the children in which 
were free from infeetion. The blood of the infants 
contains just what is essential for the transmission of 
human malarial poison by the intervention of the mos- 
quito. 

By some occult means the children experience an in- 
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teresting and perfect immunity from the effects of ma- 
laria. Young babies have been proved to be the most 
infectious, the inherent presence of the malaria gradu- 
ally decreasing as the child grows older, and in children 
over twelve years of age, cases of infection were rare— 
the majority, on the other band, appearing rather 
healthy. The huts of the native villages are infested 
with the mosquitoes, which during the daytime secrete 
themselves in all the nooks and crannies. A white man 
would enter a native hut, and, from a cursory inspec- 
tion, would conclude that it wassafe. But when the 
night came on, and the mosquitoes issued from their 
hiding places, the stranger would be attacked by the in- 
sects and would almost invariably contract the disease. 
Dr. Christophers contends that it is absolutely unsafe 
to sleep within one hundred yards of a native village. 
Oue of the observers made the experiment of sleeping 
close to a village without a net, and soon experienced 
the discomforts resulting from the attacks of the mos- 
quitoes. By displaying every precaution, however, a 
white man may sleep night after night without ex- 
periencing any ill effects. 

THE “DEUTSCHLAND” BREAKS TWO RECORDS. 

The “Deutschland,” of the Haw burg-Awmerican Line, 
made two records on her last westward trip, which 
ended on September 1. She made the voyage from 
Cherbourg, a distance of 3,050 knots, in five days 
twelve hours and twenty-nine winutes, This beats the 
‘Kaiser Wilhelm der Grosse’s” best record made 
November 15, 1899, by four hours and fifty-eight min- 
utes. An average speed of 232 knots per hour was 
maintained by the ‘“ Deutschland” during the entire 
trip, which was a fraction better than the promise of 
her builders, The record of the daily runs was 837, 566, 
570, 570, and 584 and 423 knots. The * Deutschland ” 
exceeded by 4 knots the greatest distance ever sailed 
in twenty-four hours, The ‘Kaiser Wilhelm der 
Grosse” made 580 knots on one occasion. The 
‘*‘Deutschland” now holds six records. First, the voyage 
from New York to Piymouth on August 14, the time 
being five days eleven hours and forty-five minutes, 
which was better by two hours and twenty-one minutes 
than her previous record of July 24. Second, her voy- 
age from Plymouth to New York, completed on July 
12, in five days sixteen hours and forty-six minutes, be- 
ing her maiden trip. Third, her voyage from Cher- 
bourg to New York made in five days twelve hours 
and twenty-nine minutes. Fourth, her best hourly 
average 23°32 knots recorded for the voyage ended at 
Plymouth August 14. Fifth, best day’s run 584 knots 
on August 30. Sixth, the best time fora maiden trip 
made between July 6 and 12. On the last voyage, the 
engines exerted 36,000 horse power and 600 tons of coal 
were burned per day. Theengineers of the “ Deutsch 
land” believe that the ship has “‘found herself” and 
that iu a short time she will break more records. 
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THE GREAT ARARAT ASCENDED. 

The Ararat Mountains in Armenia comprise two 
peaks situated seven miles apart. They are known as 
Great and Little Ararat, and are respectively 17,260 
and 14,320 feet above the plain. They partially belong 
to three countries, Russia, Turkey and Persia. The 
mountains are covered on the tops with perpetual 
snow, ice and glaciers. The summit of Great Ararat 
was reached in 1829 by Prof. Parrot, and on Septem- 
ber 2, 1900, a member of the Russian Geographical 
Society named Peoggenpohl ascended the peak with 
a considerable party. The difficulties of the ascent 
are very great, and his successful expedition will be 
welcome news in geographical circles. Ascents are 
rare, having been made in 1834, 1843, 1845, 1850 and 
1856. Little Ararat is even more difficult to climb, as 
its declivities are greater and steeper, its form being 
almost conical. It is believed to be the spot where the 
ark rested, but there is a tradition that Mount Jadi in 
southern Armenia was the spot. The mountain is of 
voleanie origin and was in eruption in 1785, and in 
1840 there was a vast discharge of sulphurous vapors 
from its sides, and a tremendous earthquake shook the 
surrounding country. There is considerable literature 
devoted to the mountain. 
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THE DUKE OF ABRUZZI’S EXPEDITION REACHES 
THE HIGHEST ALTITUDE. 


All those who are interested in Arctic exploration 
will be glad to learn of the return of the ‘Stella 
Polaris” with the Duke of Abruzzi’s Arctic exploration 
party, The sledge party reached a point farther north 
than Nansen, 86° 33’ and was gone 104 days. The 
* Polaris” was caught fast in the ice and held for 
eleven months, stoving in her sides and inflicting other 
damage. The members of the principal sledge party 
suffered the usual hardships which fall to the lot of 
the Arctic explorer, being forced to eat their sledge 
dogs for food; three of the party perished. Reports, 
weager in their details, have been received from Trom- 
soe. The Duke's equipment was admirable and he 
did not attempt to reach the pole by the Nansen plan 
of approaching by the open sea or by drifting, but 
relied upon sledge trips. The scientific value of the 
Duke's expedition will probably be considerable, as the 
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members of the party were provided with the best in 
struments obtainable. 
i ie i 
SCIENCE NOTES. 

The small planet No. 444, which was discovered by 
M. Coggia at Marseilles on March 31, 1899, has been 
named Gyptis. 

The presentation of the awards of the Paris Exposi- 
tion was an elaborate ceremony. A number of decora 
tions of the Legion of Honor have been distributed. 


The sewers of Munich discharge their contents di- 
rectly into the river Iser. This river flows so rapidly 
and its volume is so considerable, that there has been 
no sensible deterioration in the river water. Asa pre- 
caution, however, the building of a catchpit to remove 
heavier matter is contemplated. 

Dr. R. Uhlenbuth describes a simple method of pre- 
paring free hydroxylamine, which consists in heating 
hydroxylamine phosphate gently ander reduced pres- 
sure. It is stated that the hydroxlyamine distills over 
in a state of extreme purity, the distillate solidifying if 
the receiver be surrounded by melting ice.—Annalen, 


The panorama of the Battle of Champigny, by the 
great French wilitary painters be Neuville and De- 
taille, has had a checkered career. When the pano- 
rama ceased to pay, it was cut into pieces and the 
groups were sold separately. The central scene was 
exhibited in several French towns and was finally 
pawned, It is at present in the section known as * Old 
Paris,” at the Exposition, ‘ 

MM. Desgrez and Balthazard state that they have 
discovered a method of regenerating air in confined 
spaces. They have submitted to the Academy of Sei 
ences aluminiam diving dresses weighing 25 pounds, 
They state that the divor can move in this suit for 
hours under water without drawing air from the sur- 
face. The principal regenerating agent seems to be 
sodium dioxide. It is said that the invention is appli- 
eable to submarine work, poisonous atmospheres in 
mines, submarine warfare, and certain chemical indus- 
tries. 

E. Gain bas examined the structure of the embryo of 
grains of wheat and barley obtained from Egyptain 
mummy cases, and finds that although the grains 
have undergone but little change in external appear 
ance, and the reserve substances have retained thei: 
chemical composition, the chemical composition of the 
embryo has been completely altered, and it is no long 
er capable of developwent. The dermant life of th 
seed must long ago have expired ; and M. Gain regards 
this observation as entirely disposing of the apoeryy lial 
statements that these seeds can gerniinate after thous- 
ands of years,—Cowptes Rendus. 

After the dispersion of a French exploring expedition 
under M. Blanchet in the Western Sahara, and the im 
prisonment of its leaders by the Chief of Adrar, the 
French public must bave learnt with satisfaction that 
the three military expeditions dispatched to Lake 
Tsad effected their junction on April 21 at Kusuri 
on the Shari. Lieut. Joalland, of the disastrous expe- 
dition originally sent out under Capt. Voulat, was the 
first to arrive. M. Foureau and Major Lamy followed ; 
and when M. Gentil, coming. from the south, joined 
their forees, the French were in a position to bid de- 
fiance to the usurper Rabah of Bornu, whom they 
defeated in a pitched battle. Rabah himself was 
wounded, and, after the fashion of Dunean of Knock- 
dunder, a French tiraillear cut off his head. Major 
Lamy, the leader of the united forces, was mortally 
wounded. 

The uses of monochromatic light in optical experi 
ments are so numerous that considerable interest at 
taches to the paper, on the means of producing such 
light, by MM. Charles Fabry and A. Pérot in the 
Journal de Physique for July. After pointing out the 
disadvantages of sodiuw light on account of the proxi 
mity of the D lines, the authors divide the methods of 
producing a beam of monochromatic light into two, 
viz. : (1) Simplification of a beam of white light, and (2) 
use of light emitted by a gas. Under the later method 
are included (a) flames; (b) gases or vapors rendered 
luminous by electricity ; (¢) induction sparks ; and (1) 
the electric arc. In connection with (6) it is found 
that the quality of the rays depends on the nature of 
the current exciting them, and the authors consider 
the use of (1) a coil with secondary condensers ; (2) al- 
ternating currents ; (3) continuous currents. Of these 
methods the last is the best, though the second is bet- 
ter than the first. While the results of these investiga- 
tions cannot be briefly summarized, we notice that the 
authors have shown the possibility of improving the 
action of Michelson’s tubes, of using a modification of 
the mereury arc of Arons as a source of monochromatic 
light of great intensity, of using the rays of a cer- 
tain number of metals for interference observations 
where the difference of path is considerable, and, by 
measuring the wave-lengths, of adding a number of 
new fixed points on the spectram. The paper con- 
eludes witha table of wave-lengths determined by MM. 
Pérot and Fabry, and comparison with the determina- 
tions of Michelson, 
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AN AUTOMATIC ACETYLENE-GENERATOR. 

The apparatus which we illustrate herewith is an 
acetylene-generator of improved form, invented by Mr. 
Pa. Fig. 1 represents the 
Fig. 2 is a section of the 


Oliver D. Fry, of Aitoona, 
apparatus in perspective 

gasometer. Gas is produced in two generator-casings, 
A. containing water to decompose the carbide sup- 
ported in a removable basket within the upper 
end of the casing. The removable lid of each 
generator-casing is held on a valved pipe, B, con- 
nected with a pipe, C, to conduct the gas to the 
gasometer, F. The pipe, VU, as Fig. 2 shows, opens 
into a separator, Z, in the water of 
the gasometer tank and provided with a zig-zag 
partition, by which the gas is sufficiently retarded 
From the gasometer, 


submerged 


to condense any moisture. 
F, a stand-pipe, G, conducts the gas to the service 
pipes. On the top of the gasometer, bearings for 
horizontal serew-rods are secured, which rods are 
adjustably clamped to vertical rods, each carrying 
at its lower end a displacer, D, in the form of a 
vessel inclosed in an outer receptacle connected by 
a pipe, X, with the generator-casing, A. Normal- 
ly, each carbide-basket is arranged with its lower 
end above the water in the generator-casing. But 
when the supply of gas is withdrawn from the 
gasometer, the bell, 7. falls, carrying with it the 
the water in the 
generator-casings into contact with the carbide. 
As the bell rises again und:r the pressure of the 


displacers, D, thereby forcing 


fresh supply of gas, the displacers are raised out 

of the water, the ievel of which falls away from 

the earbide. The operation is ontirely automatic. 

3y means of the screw-rods, the displacers can be 
adjusted up or down to regulate the supply of gas to 
the desired number of burners. The displacers can be 
filled with water to increase the weight on the bell, if 
it be so desired. 

. —> + e+e — 

PARIS EXPOSITION—MODELS IN HUNGARIAN SEC 
TION, ILLUSTRATING ENGINEERING WORK ON 
LOWER DANUBE 

The Hungarian the Engineering 

Palace contains a number of models and plans which 


section of Civil 
illustrate a very important piece of 


engineering work, carried out by 


the 
this means, the 


government; by 
f the 
has 


Hungarian 
iower portion 
which 


Danube, in navigation 


been heretofore almost impossible, 
has been brougbt to the condition 
of a navigable river. The extent of 
this 
numerous plans and views, and by 
the the various boats 


used, some of which are shown in 


work is shown by the 


great 
, 
models of 


the illustrations 

The Lower Danube, in spite of 
the size importance of the 
eountrics through which it passes, 


and 


bas boen heretofore scarcely navi 
gable on accoant of the roeky ob- 
structions which oceur throughout 
a considerable portion of its length. 
The question has been considered 
ever since the time of the Romans, 
who tried to pass around the rocky 
bank called the Prigra la by con- 
structing an auxiliary 
this work, which was com- 


ehannel at 
the side: 
menced under the Emperor Trajan, 
was afterward abandoned for vari 
Matters rewained thus 
when 
made 
this direction, 


ous reasons. 
the 
Stephen 


until present century, 


Count Szechenyi 


some preliminary in 


but was not able to proceed with 
an undertaking of this magnitude 
In 1871 it was the subject of the 


International Conferenee at Lon- 
don, which named a commission to 


this was in- 





earry out the project ; 
terrupted by the Turco- Russian war 
and other conflicts. The Congress 
of Berlin, of 1878, took up the mat- 
arranged the 
nation 
and by an 
agreement between Austria and 
Hung:-y, latter took up the 
work. M. de Baross, the Hungari- 
an Minister of 
elaborate set of plans drawn up in 
1889 by a technical staff, after which 
the work was carried out by a com 


ter, and it was that 
Austro-Hungarian 


pre ject : 


should 
execute the 
the 


Commerce, had an 


pany of capitalists and engineers 
It was begun in August, 1890, and 
finished in September, 1898 

The ovstacies to navigation of the 
Lower Danube consist of a series of 
cataracts which sueceed each other 
different 
In some of these, rapids 


in great numbers and 


forms 
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are formed by the shallow rocky bed, overt which 
the current passes with great speed; in other cases 
the projecting rocky banks narrow the bed of the 
river and form rapids. The object of the work is thus 
to deepen the shallows and modify the too rapid cur- 
rent so that navigation will be practicable at all stages 
of water. In the first case, channels were dug in the 
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rocky bottom of 180 feet average width and 6 feet 
below low water level, this depth being sufficient for 
boats of 1,000 tons, In the case of projecting banks, 
the rapidity of the current was diminished by the con- 
struction of stone dikes or jetties at high-water level, 
which distributed the fall of water over a longer sec- 


tion. 

The cataract of Stenka is formed of granite rocks, 
which bar the Danube throughout its whole width of 
4,800 feet, and also of rocky projections which emerge 
from great depths. 


To render this section navigable, 








MODEL OF DRILL BOAT, USED IN IMPROVING THZ DANUBE, 


MODEL OF SOUNDING 





BOAT, TSED ON THE DANUBE. 
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a chanuei 5,400 feet long was dug in the middle of the 
bed, and from this were taken out more than 18,000 
eubie yards of hard rock. The next rapids are those 
of Kozla-Dojke, extending over a length of 24¢ miles, 
and are formed by two rocky banks which extend 
nearly across the bed of the river, here 2,490 to 2,700 
feet wide. The two banks obstruct navigation at low 
water, and to overcome the difficulty a channel 
10,500 feet long was dug, which clears both banks ; 
for these, 60,000 cubic vards of rock were removed. 
The cataract of Izlas-Tachtalia has in one part a 
bed of rock running across the entire width of 
the river, which causes rapids-of great violence; 
farther down are the sharp points of the rocky 
bed called the Tachtalia, then a group of pro- 
jecting rock, the “* Wiasch.” Through these rocks 
has been pierced a channel near the Servian bank 
of the river, 10,500 feet long. The amount of rock 
taken out exceeds 32,500 cubie vards. From this 
eataract a succession of rock-banks continues to 
the Greben, a high rock which advances into the 
bed of the river and narrows it to 1,260 feet; 
below the Greben, the river suddenly enlarges to 
6.600 feet, and the water pours into this basin with 
a speed so great that boats can pass only with the 
greatest effort. Here the great rock has been cut 
down to mean water level for a width of 450 feet, 
thus enlarging the river bed to 1,710 feet with a 
great diminution of the current, and to render the 
fall less abrupt a wall has been constructed from 
the Greben to Milanovac, or 34¢ miles, keeping 
the width constant at 1,710 feet for this distance. 
From the Greben 330,000 cubic yards of rock 
have been cut, beside a channel 3,700 feet long, contain- 
ing 13,500 eubie yards. For the walls over 500,000 cubie 
yards of rock have been used. 

The most important of the cataracts is that called 
the “Iron Gates”; it is a chain of schistic rock, the 
Prigrada, which seems to unite the Carpathian and 
Balkan chains. It traverses the Danube and formsa 
veritable rocky dam, with broken points, over which 
the river falls with violent whirlpools. Here has been 
established a channel, running along one side of the 
river, and separated from the main bed by an outer 
wall ; the channel is 5,160 feet long 
and 225 feet wide at bottom, and 9 
feet below low water level. The 
work was executed on a dry bed, or 
in still water, by the aid of a pro- 
visory dam ; a channel of the same 
depth was also dug as far as Orso- 
va, a distance of 6 miles, also an 
embankment 5,400 feet long to guide 
the water into the channel. For 
the whole of the work at the “Iron 
Gates,” 115,000 eubie yards of rock 
were removed under water and 
370,000 cubic yards from dry bed. 
For the construction 280,000 cubic 
yards of rock were used and 270,000 
of mixed filling material, not count- 
ing the revetment of the walls 
over a surface of 65,000 square 
yards. 

The models shown in the illus- 
trations give an idea of the different 
types of boats used in the exe- 
eution of this great work. It was 
at first pmecessary to lay out an 
exact chart of the river bed, ob- 
tained by measurements, so as to 
calculate the mass of rock to be re- 
moved and the best method of 
operation. The readings were taken 
by a special boat constructed for 
the purpose. The rock was re- 
moved from the channels by blast- 
ing, using boats provided with 
Ingersoll drills for the mines, or by 
boats provided with rock-cutters 
of the Loboritz system. The broken 
rock was taken out by a large 
dredge of Scotch make, the 
“Vaskapu,” besides smaller dredges, 
some of American make. The last 
operation was made by the * Uni- 
versal Boat,” which explored the 
bottom and at the same time served 
as rock-cutter and dredge. 

The sounding boat, shown in the 
illustration, is composed of a plat- 
form about 60 feet long and 30 feet 
wide, mounted on two pontoons. 
It is provided with six pairs of 
longitudinal openings, spaced 8 feet 
apart, each pair of openings lying 
between two rails. The rails sup- 
port two carriages which carry verti- 
cal graduated bars, these making 
the four angles of a square 3 feet 
on aside. The bars may be moved 
in a vertical direction by pulleys, 
and are made strong enough not 
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to be deviated by the rapid current. Upon the ecar- 
riage is a vernier for each of the bars, placed at a de- 
termined height, 4°8 feet above the head of the rail. 
The boat being solidly fixed in the bed of the river by 
vertical posts, the rail-level is taken with reference toa 
given point on the bank, and then by the vernier 
readings of each of the vertical bars, the exact depth 
of the bottom is known, and the amount of rock to be 
removed is calculated. For each position of the car- 
riage four points are thus obtained, and the boat has a 
capacity for fifty positions of the carriage. After the 
plans have been thus drawn up and the calculations 
made, the rock is removed by blasting or by vertical 
cutters. 

The boat shown in the illustration is used to carry 
the drills for the mines; the holes are pierced in the 
rock from 1 to 2 yards deep. The boat is solidly fixed 
by four vertical supports, two in front and two in the 
rear. It is kept in place by steam or hydraulic pres- 
sure, the boat being lifted a little above the water 
level. This boat is made in two types. In the 
wodel shown at the Exposition the drills are 
placed in the rear in a single line, moving upon 
rails, and thus one line of holes perpendicular to 
the channel are pierced in one position of the 
boat. In another type, all the drills are placed 
upon a movable carriage which may be displaced 
at will. A section of the cartridge used for the 
blasting is shown in front of the boat, When 
the mines of one line of holes are charged, the 
vertical supports of the boat are lifted and the 
boat retires a certain distance. All the mines are 
exploded at once, and the boat then comes back 
to drill a second set of holes from 5 to 10 feet 
from the former. The rock is also removed by 
rock-eutting boats, which carry a heavy cutter 
in the form of an iron bar of square section, termi- 
nating in wedge-shaped form. The cutting edge 
is formed of a steel piece inserted in the middle. 
The bar is lifted to a certain height by a steam 
windlass and let fall to cut the rock. It is sup- 
ported upon a derrick 40 feet high. 

The Hungarian government has thus success 
fully accomplished the work entrusted to it, and 
has received expressions of satisfaction from all 
the sovereigns of Europe. The navigation of the 
Lower Danube, which before was carried on under great 
difficulties, has now been rendered easy, and boats may 
pass even at low water. As an example, before the 
work was carried out, the boats of the Lower Danube, 
loaded generally to a draught of 54 feet, could not 
pass the “Iron Gates” during the season, March 1 to 
November 30, but for 91 days on an average. At 
present they are ablé to pass for 271 days, a gain of 
180 days for navigation. This has naturally resulted 
in an enormous increase of traffic and a corresponding 
benefit to the surrounding countries. 

PILOT BOAT WRECKED BY A WHALE. 

The wreck of the pilot boat “ Bonita,” on the night 
of July 20, off San Francisco Bay, was an incident, if 
not unparalleled in maritime annals, sufficiently rare 
to make it worthy of record, 

The “ Bonita” was one of the finest of her class, and 
since 1892 has been stationed off the Golden Gate, in- 
tercepting vessels bound for that difficult and fog- 
infected harbor. 

On the night of the wreck the officers and crew, 
with the exception of the man at the wheel, were just 
at supper. The fog was so dense that objects a cable 
length away were invisible. Suddenly a shock of 
sufficient violence to knock the men off their seats was 
felt throughout the ship. Supposing that a collision 
had occurred, the crew rushed to the deck, but no other 
vessel was in sight. Sounding the pumps, it was dis- 
covered that the “Bonita” was sink- 
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and 98 depth. Her crew numbered five. 
were aboard when the wreck occurred. 


Four pilots 
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A SIMPLE INDICATOR FOR LOCOMOBILE WATER. 
TANKS, 

Steam-carriages are unprovided with any means for 
readily ascertaining the level of the water in the sup- 
ply tank. The ordinary method of roughly gaging 
the water by thrusting a stick in the tank has its dis- 
advantages, chief among which may be mentioned the 
necessity of first removing the hot tank-cover with a 
cloth. For obviating this difficulty, a member of the 
SCIENTIFIC AMERICAN staff, who has for some time 
drivenja locomobile, has devised a very simple expedi- 
ent which has proven remarkably efficient. The ac- 
counts of automobile improvements which we have 
published in past numbers have met with sufficient 
approval to justify the publication of a brief descrip- 
tion of this simple indicator. 











A SIMPLE WATER-INDICATOR FOR LOCOMOBILES. 


To the longer leg of a brass rod, bent at right argles, 
a brass float is secured which rises and falls with the 
water in the tank. The short leg of the rod passes 
through a brass sleeve which bridges the space be- 
tween the carriage body and the tank, and which is 
held in place by a nut screwing upon the threaded end 
of the sleeve. The short leg of the rod projects from 
the sleeve, and its squared outer end receives a finger 
or pointer which plays over a scale graduated in gal- 
lons. As the float falls in the tank, the pointer is 
turned a corresponding distance and indicates on the 
scale the number of gallons of water still left in the 
tank. 

The indicator can be made even by a man of no 
great mechanical skill. The float pictured consists 
merely of an ordinary brass box, 154 inches in diameter 
at the ends and 14 inches high, the cover being 
soldered to the body to form an air-tight joint. The 
brass rod is likewise soldered to the box. It will be 
observed that all the parts, including the sleeve, are 
made of brass to resist the action of the water. The 
pointer is made preferably removable, so that it can 
be detached whenever it is found that the float is not 
absolutely air-tight. 





Krupp tron Works, 
The annual report of the Chamber of Commerce for 
the district of Essen contains statements concerning 


the cast-steel works of Frederick Krupp. These com- 





ing, and at the same time one of those 
enormous gray whales loomed up on the 
side of the craft and disclosed the cause 
of the accident. The “ Bonita” remained 
afloat long enough to allow the crew 
time to secure their effects and launch 
their boats. They were subsequently 
icked up by incoming vessels. The 
wreck oceurred about six miles southeast 
of the Farallones, and now lies in six 
fathoms depth of water. She may be 
raised, though the operation will be diffi- 
cult on account of the strong currents at 
this point. 

The California gray whale is the largest 
of the species, and is seen on the Cali- 
fornia coast from November until May. 
[ts favorite haunt seems to be at the 
*ntrance of San Francisco Bay, where it 
's observed often in large numbers. One 
caught in this vicinity forty years ago 
‘neasured 97 feet in length. Their weight 
* prodigious. Their scientific designa- 
‘ion is sibbaldius sulfureus. 

The “Bonita” was built in 1802 and 
was of 75 tons register. Her dimensions 
vere 88 feet over all, 23 feet breadth 








PILOT BOAT SUNK BY A WHALE. 
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prise the following : Cast-steel Works, at Essen ; Krupp 
Steel Works, formerly F. Asthéwer & Company, at 
Annen, in Westphalia ; the Gruson Works, at Buckau, 
near Madgeburg; four blast furnaces at Duisburg, 
Neuweid, Engers, and Rheinhausen (this latter consists 
of three furnaces with a capacity for each of 230 tons 
per twenty-four hours) ; a foundry at Sayn; four coa! 
mines (Hanover, Saelzer, Neuack and Hannibal), with 
interest in other coal mines ; more than 500 iron mines 
near Bilbao, in northern Spain ; shooting grounds at 
Meppen, with a length of 105g miles and a possibility 
of extension for 15 miles; three ocean steamers, several 
stone quarries, clay and sand pits, ete. In addition, 
the firm of Frederick Krupp operates the Ship and 
Machine Stock Company Germania, at Berlin and 
Kiel, under contract, says Consul General Guenther. 

The most important articles of manufacture of the 
cast steel works at Essen are cannons (up to the end of 
1899, 38,478 had been sold), projectiles, percussion caps, 
almunition, ete.; gun barrels; armor plates and 
armor sheets for all protected parts of men-of- 
war, as also for fortifications; railroad material, 
material for shipbuilders, parts of machinery of 
all kinds, steel and iron plates, rollers, steel for 
tools and other purposes, The steel works in 1899 
operated about 1,700 furnaces, forge fires, etc, 
about 4,000 tool and work machines, 182 steam 
hammers of from 200 pounds to 5,000 metric tons 
force, wore than 30 hydraulic presses (among them 
2 of 5,000 tons each, 1 of 2,000 tons, and 1 of 1,200 
tons pressure), 316 stationary steam boilers, 497 
steam engines with an aggregate of 41,213 horse 
power, 558 cranes of from 400 to 150,000 tons lift- 
ing power. During the last year, the iron wines 
yielded an aggregate of 1,877 tons of ore per day. 
The coal production from the mines belonging to 
the Krupp Company (excepting the Hannibal) 
amounted, on an average, to about 3,788 tons for 
each working-day. 

The consumption of coal and coke in 1899 was 
as follows: In the cast-steel works at Essen, 952,- 
365 tons; in the other works and on the steamers 
of the company 622,118 tons; in all, in round 
numbers, 5,000 tons per day. The consumption 
of water at the cast-steel works in i899 was 
15,018,156 cubic meters, which equals about the 
consumption of the city of Frankfort, with 229,279 in- 
habitants. The consumption of gas in the stee: works 
at Essen was 18,836,050 cubic meters in 1899. 

The electrical power plant of the works at Essen has 
three machine houses, with six distributing stations, 
and supplies 877 are lights, 6,724 incandescent lamps 
and 179 electric motors. 

For the traffic of the works, railroad tracks of stand- 
ard gage of about 86 miles are laid, which connect 
with the tracks of the wain railroad station at Essen. 
Sixteen locowotives and 707 cars are operated on the 
grounds. In addition, there are narrow-gage tracks 
of 28 miles, with 26 locomotives and 1,209 cars. 

The telegraph system of the steel works has 31 sta- 
tions, with 58 Morse telegraphic instruments and 50 
miles circuit. The telephone system has 828 stations, 
with 335 telephones and a circuit of 200 wiles. 

On April 1, 1900, the total number of persons em- 
ployed in the different works was 46,679, viz., 27.462 at 
Essen, 3,475 at the Gruson Works of Buckau, 3,450 at 
the Germania Works at Berlin and Kiel, 6,144 in the 
coal wines, and 6,128 at the blast furnaces aud on the 
testing-grounds, at Meppen, ete. 

—2 +0 oe - 
From Europe to America Overland. 

Reuter’s Agency is informed that Mr. Harry de 
Windt is leaving for the purpose of crossing Siberia to 
the Behring Straits, and thence over the straits and 
via the Mackenzie River to Winnipeg and New York. 

Mr. de Windt attempted a ijand journey 
7 from New York to Paris in 1896, but 
was captured and imprisoned by the 
Tchukehis near East Cape with 
results to his health that the project had 
to be abandoned. This time he will make 
the journey in the reverse direction. Pro- 
ceeding from Paris, he will leave Moscow 
on August 12, and will travel by the 
Trans - Siberian Railway to Irkutsk. 
Thence he will go to Yakutsk to make 
final preparations for his journey, which 
will oceupy about 18 months. The ex- 
plorer will carefully avoid the natives of 
Oumvadjek, on the Behring Strait coast 
of Siberia, who gave him so wuch trouble 
on the last occasion, and will proceed 
direct to the small settlement of East 
Cape, which is much to the southward 
of his previous route. There he will 
remain for four months, when he will 
be called for by an American whaler 
and will be conveyed across the straits 
to the Mackenzie River. Mr. de Windt 
will be accompanied by his servant, 
Harding, who has been his sole com 
panion on most of his previous expedi- 
tions. 


such 
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THE GREATEST BUSINESS CONCERN IN THE WORLD. 
The posta! establishwent of the United States is the 
greatest business concern in the world, handling wore 
pieces of mail,and employing more men and women thap 
any other government or corporation. The immense 
size of the country, the lack of concentration of the 
inhabitants in a few large cities, all help to make the 
Post Office service of the first magnitude, and, as a 
matter of fact, only one corporation, a combination 
of railways, earns and disburses as much as the 
Post Office Department. Probably no branch of the 
government service comes into as close contact with the 
average citizen as the Post Office. The postal service 
is pre-eminently one of detail, and it may, perhaps, be 
interesting to take the report of the Posmaster-General 
and analyze some of the figures. 

Some idea of the wonderful perfection and system 
which makes the service possible may be obtained 
when it is stated that a letter can be sent from Florida 
to the Klondike, a distanee of over 7,000 miles for two 
cents, thirty days being consumed in its transmission. 
If it were carried by courier the time would not be 
lessened and the cost would be increased to something 
like $200, It isthis remarkable cheapness which makes 
the service 30 interesting, for, of course, on this hypo- 
thetical trip of the letter, its delivery in the gold fields 
costs much more than was received for its transmission, 
but the government makes a handsome profit on much 
of the first-class matter; enough, in fact, almost to 
make good the deficit caused by transporting inferior 
classes of matter. 

According to the report of the Second Assistant 
Postwaster-General for the fiseal year ending June 30, 
1899, there were 34,298 routes of domestic wail service 
in operation upon thatdate. The total length of these 
routes was 496.948 miles, or more than a round trip be- 
tween the earth and the moon, as is shown graphically 
on our front page. The number of miles traveled per 
annum is 445,744,845 miles, or more than two round 
trips to the sun. The annual rate of expenditure for 
the transportation of the mail is $53,076,413. The rate 
of cost per mile ci length of the route is $106.80. The 
rate of cost per mile traveled is 11°90 cents ; the aver- 
age number of trips per week is 8°62. 

The inland service can be divided into ten classes, 
and a comparison is made in our engraving of the 
length of the various routes, By “ star route” is meant 
a route where the means of transportation is other 
than railway, steamboat, street car, or pneumatic 
tube. There are 22,482 star routes and their length is 
269,452 miles. The annual rate of expenditure for this 
service is $5,114,943. The annual travel is 142,068,807 
miles. The daily travel for 265 days is 361,830 miles, or 
seventeen times around the world. It is upon the star 
routes that mach of the romance of the Post Office De- 
partment rests, and many of the carriers have per- 
formed heroic Geeds 

Next on our diagram comes the railway service, which 
amounts to 176.726 miles, divided among 2,617 routes. 
The annual rate of expenditure for carrying the mails 
on the railroads is $31,942.150. This does not include 
the salaries of 8.388 railway post office clerks, who 
receive the sum of $8,610,732. The annual travel upon 
the railroads is 296,782,270 miles. Dividing this total 
by the namber of days we obtain the daily travel on 
railroads, which amounts to 813,000 miles, or thirty-one 
trips around the world. There were handled by rail- 
way postal clerks during the year 7,118,422,840 pieces 
of first-class matter, and 6,233.569,885 of all other classes 
of matter. making « total of 13,351,992,725 pieces, which 
includes 519,870,465 pieces of city mail separated in rail- 
way post offices. In addition there were handled by 
the railway postal clerks 17,537,058 packages, cases and 
pouches of registered mail. With 1,312,388 errors made 
by the clerks in distributing this matter, there were 
over 10,000 correctly forwarded pieces of mail to every 
error made, constituting a rewarkable record. There 
were 799 casualities during the year to railway postal 
employés, and of this namber 6 were killed and 50 seri- 
ously injured, 

The number of routes of steamboat mail carriers is 
178, and the length is 31,1698 miles. The annual travel 
amounts to 4,387,028 miles and the annual rate of ex- 
penditure is $550,454. The street car service amounts 
to 1.926 miles and includes 267 routes. The annual 
travel is 4,978,150 miles and the rate of expenditure is 
$275,448. The pneumatic tube service is only 8°05 miles 
in length, so that it would hardly show upon our dia- 
graw. The pneumatic tube service cost $222,266, and 
it is confined to the cities of Boston, New York, Brook- 
lyn and Philadelphia. The service has proved highly 
efficient and has done away with many thousands of 
miles of wagon service. Letters for branch offices can 
be forwarded at once by the pneumatic tube instead of 
being held, as formerly, for the next regularly scheduled 


wagon or car trip. The labor of closing, recording, 


and verifying pouches is also done away with. There 
are several minor means of transportation known as 
special office routes. mail messenger routes and wagon 
routes in cities. While some of them are very exten- 
sive they do not call for special attention. 

The question of weight naturally oceupies the second 
place in interest. Before discussing this, however, it 
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is necessary to consider briefly the various classes of 
postal watter. ‘ First-class” matter inclades letters, 
postal ecards, and anything sealed or otherwise closed 
against inspection. While the weight of first-class 
matter is not very great, at the same time it furnishes 
the greater portion of the postal revenue. ‘ Second- 
class " matter includes ail newspapers, periodicals, and 
all matter exclusively in print and regularly issued at 
stated intervals, as frequently as four times a year. 
This forms the bulk of all mail matter carried and farn- 
ishes only a small percentage of the revenue. ‘ Third- 
class” matter includes printed books, pamphlets, cirea- 
lars, ete., and does not form a very large portion of the 
weight carried, although i! ‘urnishes almost twice as 
much revenue as enormousiy heavier second-class mat- 
ter. ‘* Fourth-class” matter is a!l mailable matter not 
included in the precediug classes, embracing merchan- 
dise and samples of all kinds. The weight of first-class 
watter carried amounts to 128,517.992 pounds. The 
postage paid amounts to $65,987,732. The total num- 
ber of letters and other pieces that are sent at letter 
rates is 2,917,000,000. In addition to this there were 
98,092.000 dead-head and “ official business ” letters sent 
through the mail as well as 573,634,000 postal cards, 
making the total number of first-class pieces of mail 
matter 3,588,726,000 pieces. There are 9,804,729 pieces 
of first-class matter mailed daily. This would make a 
pile 39,219 feet high, or wore than 7 wiles high, not al- 
lowing for the compression caused by the incumbent 
weight. 

In second-class matter the total number of pieces 
mailed amounted to 2,173,715,000. This is, however, 
only an estimate, chough an official estimate ; it is, un- 
doubtedly, very much larger. The total weight of 
matter paid at pound rates by publishers was 352,- 
703,226 pounds. In addition to this, 62,241,700 pounds 
were transmitted free, and 25,289,355 pieces of transient 
matter paid for by starmps were also transmitted, mak- 
ing a grand total of 440,234,281 pounds. The total 
postage paid amounted to $5,091,322, and, notwith- 
standing the great weight of the material carried at 
pound rates, it paid only $3,527,032 of this amount. 
The enormous discrepancy between the weight carried 
and the postage paid on second-class matter is admira- 
bly shown by our diagram. The transportation of 
second-class matter at such an excessively low rate was, 
of course, the cause of the postal deficit of $6,610,776. 
There are many abuses connected with second-class 
mail, such as the mailing of novels, trade organs, etc., 
which conform to the letter, but not to the spirit of 
the laws. If every Postmaster-General would make 
strenvous efforts to rectify these abuses, it would put 
this departinent on a paying basis. Upto the present 
time, however, there does not seem to be any prospect 
of relief. 

The weight of third-class matter carried is 68,227,169 
pounds, and the number of pieces mailed amounts 
to 747,695,000 pieces, and the postage paid is $10,093,882, 
from which it will be seen that the amount of postage 
paid in this class is thoroughly adequate to produce a 
surplus. 

The weight of fourth-class matter is 21,776,347 
pounds. The number of pieces mailed is 66,174,000, 
the postage paid being $3.421,181. The weight of 
foreign mail carried is 7,760,377 pounds, and the cost is 

2,546,500. 

The figures which have just been shown make im- 
posing totals. The number of pieces mailed in the 
fiscal year which we are considering is 6,576,.310,000. If 
these pieces of mail matter were placed together they 
would make a band seven feet wide round the world. 
The total weight carried is 664,286.868 pounds. To 
transport this enormous weight would require 33,214 
freight cars, forming a train 300 miles long, hauled by 
500 locomotives, aggregating 500,000 horse power, and 
the locomotives alone would require seven miles of 
track. It should be remembered that mail matter car- 
ried on trains is not packed tightly, as in the vast 
train we are considering, where it is estimated that 10 
tons of matter are closely packed in mail bags. Asa 
matter of fact, only on very few trains is the mail car- 
ried in this way. Sometimes a trailer or supply car is 
used, which is packed solid with mail bags, and they 
are brought forward to the sorters as becomes neces- 
sary. It is impossible to make any reliable comparison 
of mail as actually carried, and it is possible to assume 
that only freight cars are filled with mail, for the sake 
of argament. Oneof our diagrams gives a graphic rep- 
resentation of the way second-class matter is mailed. 
It shows that five cities receive practically all the 
second-class matter mailed, New York receiving 
80,586,745 pounds; Chisago, 43,461.123 pounds; St. 
Louis, 19,295,297 pounds ; Boston, 17,478,873 pounds ; 
Philadelphia, 17,172,533 pounds ; all other places re- 
ceiving 262,239,710 pounds. 

We now come to the financial side. The postal rev- 
enve is represented in oar engraving by a piie of ten- 
dollar gold pieces 47,000 feet hich. Total revenue for 
the fiscal year 1899 was $95.021.384. The total expendi- 
tures amounted to $101,632,160, leaving a deficit of 
$6,610,776. Had 176,351,618 pounds of mail matter, 
which was really third-class, been transmitted at the 
pound rate, and paid for as it should have been, the 
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financial statement would have exhibited a surplus 
of $17,637,570. Or, if this matter would pay only a 
nowinal rate of eight cents a pound, there would 
have been a surplus of $5.733,836 in the year we are 
considering. The amount of postage actually received 
for a pound of first-class matter was 85°6 cents ; second- 
class-matter, ‘8 cents; third-class matter, 14.7 cents; 
foreign matter, 46 cents; postal cards, 188°2. The 
expense of the transportation of the mail matter is 
reckoued at eight cents a pound. 

The number of registered pieces carried was 16,086,- 
022. There were 29,976,371 Post Office money orders 
issued, the aggregate value being $224,958.363. The 
Dead Letter Office received 6.855.983 pieces of mail 
matter. Of this amount 367,469 were misdirected, 
71,919 were without an address, 4,908 700 were un- 
claimed, and 113,917 had fictitious addresses. The 
number of stamps issued was 4 917,269,025. 

The total number of Post Offices in the United States 
is not far from 75,000, and the number of emplovés is es- 
timated at 209,000. It should be remembered in dealing 
with postal figures that they are apt to be slightly 
erroneous, and in nearly every case the weights are 
greater than those which we have given, though they 
are sufficient to show the wonderful magnitude of this 
most important branch of the government service, 
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Automobile News. 

An automobile show will be held at Madison Square 
Garden, November 3 to 10. Allof the floor space has 
been taken and the boxes on the north side of the 
Garden will be floored over to give additional space. 
There is every prospect of a successful exhibition. 


The idea of utilizing a motor haulage in connection 
with the market gardens near the metropolis has been 
suggested in the general and automobile press of late, 
and it is satisfactory to see such a journal as The 
Gardeners’ Magazine giving the notion its approval. 
It recognizes that motor vehicles would obviate some 
of the difficulties that market gardeners have now to 
encounter in getting their produce to market, and 
considers that it would certainly pay some enterpris- 
ing carrier to make the venture. 


The Schwabischer Mercier says :—‘* Our Swabian in- 
dustry has a gratifying success to record. The military 
motor wagons manufactured by the Daimler Motor 
Company at Cannstatt, with which, as already men- 
tioned, exhaustive tests were made with various kinds 
of weapons by the Ministry of War in the presence of 
officers of high rank, in the neighborhood of Quedlin- 
burg and on the Brocken, were also exhibited to the 
Emperor.” The Berlin local paper reports as follows : 
* We congratulate the Daimler Motor Company, which, 
as is well known, is bringing out the patents of G. 
Daimler, on this pew and grand suecess. Four ben- 
zine motor wagons have been built experimentally 
for the conveyance of the baggage of the troops and 
for the speedy conveyance of the troops. They were 
brought to notice by Major Madlung, of the Ministry 
of War. Before exhibiting them to the Emperor they 
were carefully tested in the country. The trial began 
at Quedlinburg, and extended over the Harz territory 
to Gernrode, Suderode, Thale, and Blakenburg. The 
baggage wagons, the largest of which was loaded with 
45 ewt., had not only to travel over the good, but steep 
mountain roads to Harzgerode, Hexentanzplatz, and 
Friedrichsbrunn, but had also to go over stony and 
sandy field roads and loose plowed lands for long dis- 
tances, Two baggage and two passenger wagons, 
heavily loaded, undertook the daring feat of crossing 
the Brocken from Quedlinburg, over Hexentanzplatz, 
Treseburg, and Schierke, in which they successfully 
competed with the Brocken Railway. From the summit 
of the Brocken the four wagons performed the jour- 
ney over Ilsenburg, and Halberstadt to Magdebarg, in 
six hours. On the second day, at midday, they reached 
Berlin, A large number of officers accompanied the trial 
journey from the beginning totheend. As already men- 
tioned above, the driving power was a benzine motor. 
The baggage wagon has the appearance of the goods 
van ofatrain. The passenger wagon is similar to the 
motor cabs in use in Berlin. The Emperor ordered 
the wagons to drive in front of the New Palace, and 
made inquiries of Major Madlung as to their constrac- 
tion. Itissaid that the troop wagon intended for quick 
service can travel 40 kilometers per hour. Mr. V. Goss- 
ler, the Minister of War, and General V. Halhoka were 
present at the inspection. The Emperor was not sparing 
in his praise of the unusual performance.” Since the 
above was written we understand, says The Automotor 
Journal, that as a result of these trials the German War 
Office has placed an order for five motor lorries with 
the Daimler Motoren Gesellschaft. Curiously enough, 
an offer to submit the same type of vehicle to trial by 
the British War Office was curtly rejected. Before, 
however, condemning the War Office, we must remein- 
ber that the type of motor referred to implies an abund- 
ant supply of petr.'' In France and Germany such a 
supply could always be relied upon, even in war time, 
but petrol is, we fancy, a scarce commodity in South 
Africa, and hence a petrol motor would have but a 
very small chance of suceessful operation. 
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The Armament of Our New Sattleships and 
Cruisers, 
lo the Editor of the SCIENTIFIC AMERICAN : 

Those of your readers who, like myself, are interested 

n naval matters would, I think, be glad to find in your 
.olumns an expression of your views on the armawent 
ff our pew armored cruisers and battleships. 

that of the cruisers, as given in your issue of August 

_ at page 90, viz., four 8-inch guns and fourteen 5-inch, 

ould seem to be rather feeble for vessels of 13,500 tons 

splacement, 

So many vessels of the armored cruiser class are now 

juilt with ample protection of 6-inch Krupp armor, 
igainst which the 5-inch gun is quite ineffectual and 
which even the 6-inch is powerless to penetrate at the 
ranges which would obtain in action, that the sole re- 
liance of these cruisers for inflicting material injury on 
vessels of their own class must be upon their 8-inch 
cuns, and of these they are to carry but four, while the 
‘* New York,” if my memory serves me, carries six and 
the ‘Brooklyn ” eight, and their displacement is about 
1,000 tons less than that of the new cruisers. A recent 
design for armored cruisers for the Italian Navy calls 
for a vessel of 20 knots speed, 8,000 tons displacement, 
well proteeted with 6-inch Terni armor and carrying 
twelve 8-inch guns, eight of which can be brought to 
bear on either beam and six ahead and astern. 

Such a vessel would seem to be more than a match 
for our new cruisers, and I am eager to know what 

on exists for giving ours such inferior offensive 

,wer in spite of their greater size. 

It way be, however, that in giving in your issue of 
August 11, the armament proposed for the cruisers of 
13,500 tons, that for those of 8,000 tons, authorized by 
the same act, has been given. 

Even should this prove to be the case, we would still 
seem to have designed a much less powerful vessel than 
the Italian design of the same displacement. 

A siwilar criticism, viz., that of carrying too few 8- 
inch guns, may be made on the battleships of the 
“Georgia ” class. 

Apparently (SCIENTIFIC AMERICAN, July 28, 1900) 
they are, like the “ Kearsarge” and ‘ Kentucky,” to 
earry but four 8-inch guns, while the ‘* Rhode Island” 
and * Virginia,” on the same displacement, carry eight, 
the armament in all other respects being the same, 
with the exception that the ‘Rhode Island” and 
‘*Virginia” have two less 6inch guns than the 
** Georgias.” 

One is foreed to ask what advantages the ‘‘ Georgias” 
possess to compensate for their inferior armament, for 
inferior it certainly is. 

I hope that you may deem these matters of sufficient 
interest and importance to justify an expression of 
opinion thereon on the part of the SclENTIFIC AMER- 
ICAN, EDMUND M. PARKER. 

Peterboro, N. H. 
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Alr Resistance to Moving Bodies, 

To the Editor of the SCIENTIFIC AMERICAN : 

The experimentalists who have preceded Mr. Adams 
in the field of air resistance to fast railway trains, have 
shown, so far as we are able to judge, from the data 
whieh they have placed at our disposal, that the cone- 
shaped body of air, which is swept along in front of 
the locomotive, is quite as efficient as any substitute 
that they are able to devise for the reduction of 
frontal air resistance to the passage of the train. If 
they eould have first satisfied themselves that nature 
offers this assistance to the solution of the problem of 
fast transportation, it is probable that, like Mr. Adams, 
they would have at once abandoned this part of the 
experiment, and confined their investigations to the 
determination of the extent of the frictional resistance 
against the larger surfaces of the following train. 
Nature’s “air-splitter” adCs nothing to the weight of 
the train, and also reduces friction to the minimum. 

The writer has endeavored to show, in previous arti- 
cles, that the minimum of frictional resistance is also 
attained by the envelop of air that accompanies the 
entire train; that this envelop of practically conjec- 
‘ural air will always be present, however smooth the 
walls of the train, or regular and unbroken their con- 
‘our; and that all attempts to attain a lower resist- 
ance will necessarily fail, because there is no available 
uaterial for the construction of housings that will.take 
‘he plaee of the light and volatile substance that Na- 
‘ure supplies and adjusts to the best possible advan- 
tage 

If railway trains were constructed with wide extend- 
‘bg projections, of large frontal areas, so that the vol- 
une of air-displacemwent would be materially increased, 
‘bere evidently would be something to be gained by 
‘heir removal ; but as this is not the case, it is probable 
‘bat Mr. Adams’ train, like every other, carries with it, 
o still weather, a large body of air, extending many 
set On either side of the road-bed. 

A light breeze is sufficient to remove the greater part 
‘ this body of air from the windward side of the train; 
~o0 on the leeward side it is somewhat extended theres 
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by. It has also been observed that the column of 
moving air is much deeper toward the rear of the train, 
so that if we suppose the entire volume disturbed to 
be made visible, it would present the spectacle of an 
enormous wedge-shaped body, accompanying the train 
at varying velocities, trailing its outer strata along 
the roadside, and pressing the swiftly moving cur- 
rents nearest the train into the partially rarefied col- 
umn that follows in the rear. After the train has 
rounded a sharp curve, the inertia of the air currents 
carries them a considerable distance, on the convex 
side, in a line tangent to the curve, and the train pro- 
ceeds several hundred yards before an equal body of 
air is collected. It would seem, at first sight, that the 
accu mulation and disbursement of such large volumes 
of air should make a serious draught on the power of 
the engine, bat that such an assumption is unwarrant- 
ed is shown by the fact that, among others of similar 
import, the slightest breeze, blowing at any angle 
across the track, is sufficient to reduce them, on the 
wind ward side, to a depth too shallow to be safely cb- 
served from the roadside. 

A steam or sailing ship passes through a medium 
many times heavier, with relation to bulk, than itself, 
which is quite the reverse of a railway train, and the 
work of overcoming the inertia of the water, which is 
forced into currents of varying directions and velocities, 
is, therefore, only superficially analogous to that of a 
train and its relation to air resistance. It is easy to 
understand how a yacht’s speed may be accelerated by 
a correctly drawn contour ; but it is doubtfal if the ad- 
vantages of a burnished sarface below the water line, 
if at all appreciable, have ever been accurately de- 
termined. If a film of water, however thin, clings to 
the walls, the work expended in polishing their sur- 
faces has surely failed of the intended result. The fast 
ship drives the water, owing to its inertia and inter- 
chavgeability, in almost all directions ; the fast train, 
when passing through an equally still medium, owing 
to its slight inertia, draws with it an enermous body of 
air. 

A speed of twenty-five or thirty miles an hour is 
very readily attained, by properly proportioned pas- 
senger trains, for the reason that within these limits 
the horse power of the engine increases with enormous 
rapidity, and, with late cut-offs, the limit of the boiler’s 
capacity is soon reached. At fifty miles an hour, with 
average sized driving wheels, the best ranges of ex- 
pansion are necessitated, and the utwost power of the 
engine is usually attained, owing largely, at higher 
speeds, to well-known difficulties of adwission, com- 
pression and exhaust. Nevertheless, it is a well estab- 
lished fact, that on level roads, without any substan- 
tial increase in power, and at very high velocities in 
spite of serious reductions in effective cylinder pres- 
sures, speeds of eighty, ninety, and even one hundred 
miles an hour are still possible. As every ounce of 
train resistance, whether atmospheric or frictional, is 
measured with unerring accuracy, by the horse power 
developed, and, as the maximum power cannot be 
maintained at these excessive speeds, it follows that 
the total train resistance must then be correspond- 
ingly reduced, and especially as the work of speed ac- 
celeration must also be taken into account. There is 
a very promising field for scientific research in this 
connection, and it is safe to say that the elucidation 
of these remarkable facts will not be favorable to the 
commonly accepted theories of air resistance. 

W. F. CLEVELAND. 

Moncton, N. B., Canada. 








A Powerful 

The following developer is recommended by Mr. A. 

L. Henderson, of the London and Provincial Photo- 
graphie Association : 


Developer. 


No. 1 
ITER. «0.0. Ss ccccnctccccesecccececeese- csesece 120 grains, 
Pescasdhbe: ca. ucandsiassctcasnveceseaéuecoeces @ * 
Bs abeha~ costs coinhdp callovesaces vbbuphapecsbeune 0. * 
WEBS. cccvccce pak conkaacthbu. ust natediedueauss sect 27 ounces. 
NO. 2. 
Gedinan aebphlhe.......ccccscccccccocsesscee. +o: seceseses 2 ounces 
Sodium hy@ente.............02-.+cccccccessescccesseseces @ grains 
Potassium carbonate. ....... 2.0.2.0. cee. sscevesceceeees oe - 
WERE? .escccsoce- oo ccscccce nd - «ee 27 Ounces, 


Equal parte of each to be used. 

Restrainer :—Potassium cyanide, 20 grains to 1 ounee 
of water, and of which 1 ounce could be mixed with 
every 4 ounces of developer. 

The developer may be made up in two parts, one 
without the restrainer and another with. If the image 
flashes up too quickly in the former, the plate should be 
at once transferred to the restrainer solution. 

In this, instead of the shadows fogging over as usual, 
they will remain perfectly clear, resulting in a com- 
plete graduated negative. He considers this restrainer 
much better than the usual bromide. 


- 





THE indigo production in Java is rapidly falling off. 
Many of the planters are growing tobacco instead. The 
artificial product is steadily displacing it. A new pro- 
cess is being used, however, which permits of obtaining 
a higher percentage of coloring matter from the leaf and 
also produces a purer indigo, 
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Engineering Notes. 

The British Admiralty are introducing a new weapor 
into the English Navy. It is a modifieation of the 
Hotebkiss, but instead of being quick-firing the breeen 
mechanism is self-feeding and automatic. The gun 
throws a 3-pound shell at the rate of 400 rounds per 
winute. It will probably be officially designated as 
the 3 pound automatic gun. 

Field Marshal Count Von Waltlersee, who is to take 
command of the allied forces in China, has taken with 
him to the scene of operations a portable asbestos 
house, which has been placed at his disposal by the 
German government. The house is packed in sections, 
ready for immediate erection, and when set up pro- 
vides seven large and cowfortably appointed rooms. 
The material of which the structure is manufactured is 
called “asbestos slate.” It is proof against fire and 
water, is as hard as slate, and yet ean be nailed and 
planed like a piece of wood. The substance is very light 
and is an excellent insulating material against heat 
and cold. 

For several vears scientists and chemists have been 
eonducting experiments and researches, with a view 
to discover a means of utilizing immense heaps of 
spent sand and glass, discarded as refuse by the plate 
glass manufacturers. Messrs. Pilkington 
who are probably the largest glass manufacturers in 
Great Britain, have an accuinulation of 1,500,000 tons 
of this residue at their works at St. Helen, in Lan- 
cashire, and over 1,200 tons are added to this huge pile 
every week. The question of the profitable disposal of 
this waste has long occupied their serious attention. 
Dr. Ormondy, however, has discovered a means of con- 
verting this refuse into serviceable bricks. He has 
subjected some of the bricks that he manufactured 
from this material to very severe tests. The experi- 
ments have been eminently successful, and bricks 
manufactured from this waste will soon be placed upon 
the warket. Tlie process is said to be economical 
and cheap. The bricks are said to be of the highest 
quality, and particularly adapted to special operations, 
besides ordinary building purposes, for which bricks 
have not hitherto been proved serviceable. 


Brothers, 


In the construction of the new bridge spanning the 
River Thames at London acurious difficulty has arisen. 
When the contractcrs submitted their tender to the 
London County Council, it expected by both 
parties that it would be possible to build the West- 
minster abutment the blue clay. Operations 
have disclosed the fact, however, that no blue clay ex- 
ists at that particular spot, and examinations of the 
abutment of the old bridge which the present struc- 
ture will replace have revealed the fact that the abut- 
ment in this case did not rest upon the'blue clay either, 
as was at first supposed, but rested upon an abutment 
of timber. To excavate down to the blue clay would 
entail such an enormous expense that it has been de- 
cided to follow the plan adopted in the construction of 
the old bridge to build the abutment on piles. 
quently several hundred piles have been driven into 
the blue clay surmounted by athiek layer of concrete 
This unlooked-for 
has considerably retarded the progress 


was 


upon 


Conse- 


with big blocks of stone embedded. 
development 
of operations, but now the work of the erection of the 
piers is in full swing. Owing tothe exceptional strength 
of the tide at this point the work is rendered somewhat 
dificult. When completed the bridge will be 80 feet in 
width and will be ornamented only in a sufficient de- 
gree to make it harmonize with modern ideas. The 
bridge is not merely an ornament, but is to be of use. 


Eugineers cannot fail to be interested in the paper 
read by Dr. Goldschmidt, of Essen, at the meeting of 
the German Gas and Water Association, Mayence, on 
his new welding process with thermit. This substance, 
a mixture of metallic oxides with aluminiam, permits 
a fusible mass of an especially high temperature to be 
produced quickly and simply. This finds employment 
in the: production of chemically pure metals free from 
earbon—celbromiui, ferro- 
boron—and is of great importance in ornamental iron 
work. ' Further, it is used for welding pipes, and rails, 
can be welded at any place and at any time without 
having a workshop, simply by meaus of a melting pot, 
at a very smali cost. The welding is said to be very 
successful, and can stand a pressure of 400 atmospheres. 
Liquid ‘thermit poured on to an iron sheet melts it as 
hot water melts snow. In Essen, Brunswick, and Han- 
over the tram rails are welded by this system. The 
process is as follows: The melting pot is filled with 
some tar oil, an inflammable wixture is added, and 
then lighted witha mateh. Spoonfule of thermit are 
then added, which lights of itself; the whole is quite 
harmless, and temperatures of 3,000° C. can be obtained 
in a few minutes. The contents of the melting pot are 
then poured on the parts to be welded. The melted 
wass in the melting pot is iron, called aluwino-thermo 
iron; on the top floats melted corundum, an alu- 
minium oxide. The operation is carried out so quickly 
that the melting pot remains cold, and can be taken 
in the hand after being emptied. A mixture of this 


manganese, vanadium, and 


kind, if not too expensive, ought to be of great value to 
the ironfeuuder for burving small defects im castings. 








168 


PARIS EXPOSITION—LARGE ENGINE. 

I'he main dynamo rooms of the Electrical Palace 
contain a vumber of large engines which drive the 
generators used for the lighting and power of the Ex- 
position. The German section has four large engines, 
three of which are of the upright type, double and 
triple expansion; the fourth is a cross-compound of 
the horizontal type. The illustration shows the engine 
built by the Narembarg Machine Company. It is ver- 
tical compound and is connected directly, on cne side, 
to a large dynamo of 1,000 kilowatts, which gives alter- 
nating current at £,000 volts, and on the other to a 
swaller direct current generator of 350 kilowatts. The 
engine, of the two-crank type, gives normally 1,400 
horse power at 94 revolutions per minute, with a pres- 
sure of 147 pounds per square inch. It is provided 
with a water jet condenser. The diameters of the steam 
cylinders are 34\¢ and 58\¢ inches, with a 27-inch stroke. 
The evgine is bolted to a bed-plate, which consists of 
two parts; each part is cast in one piece with two 
bearings. The shaft bas a coupling at each end for 
connecting with the dynamos. The weight of the en- 
gine, without fly-wheel, is about 1,320 tons, The fly- 
whee] showp on the right, between the engine and 
dynamo, is provided with teeth around the periphery, 
epgaging with electrically driven turning gear; the 
latter is driven by a direct current motor which gives 
10 horse power at 600 revolutions ; the motor can give 
a complete revolution of the shaft in about five min- 
I'he large dynamo on the left is of the three- 
by Lahmweyer & Company, of Frank- 


utes. 
phase type, oull 
fort ; it has the fleld magnets fixed around the peri- 
phery, and the armature, on a large exterior frame, 
completely encloses the field magnets. The diameter 
of the rotating part is 18 feet 34¢ inches, and the diam- 
oter of its center of gravity 15 feet 644 inches. The 
fly-wheel consists of four pieces held together by bolts 
und wrought iron rings; to this the magnet-cores, of 
wrought iron, are bolted; they are provided with 
wrought iron pole-pieces. The magnets are wound 
with copper ribbon, insulated with paper, and are ex- 
cited by the small dynamo mounted on the outer end 
of the shaft. The exterior crown or armature is built 
up of laminated iron, beld in a cast iron frame, and 
the two end-plates, with their arms, consolidate the 
whole. The dynamo 
on the other side is 
a wultipolar direct 
current generator, 
with 12 poles 

_ eer —_—— 

Nethod of Reckon- 
ing Time in Spain. 

The Queen Regent 
hos signed a decree 
establishing the 
method of account 
ing time in the king 
dom, the decree t 
take effect January 
1, 1901, viz 

(1) In all railway 
wail (including tele- 
graph), telephone 
and steamship ser 
vice in the Peninsula 
and the Ballearic Is! 
ands, and in all the 
ministerial offices, 
the courts, and all 
public works, time 
shall be regulated by 
the time of the Green 
wich Observator 
commonly known as 
Western European 
time 

(2) The compu 
tation of the hours 
in the above-men- 
tioned services wil! 
be made from the 
hour of midnight to 
the following wm 
night in hours from 
l to 24, omitting the 
words tarde ifter 
noon) and noche 
(night), heretofore in 
customary use. 

(3) The hour of 
widuight will be des 
ignated as 24 

(4) The interval 
for instance. bet weer 
midnight (24) and 1 


o'clock will be de 
signated as 0°05, 0°10 
0°58. 

>? > +o 


THERE are 13,000,000 
acres of primeval 
forests in Cuba. 
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SOME LIVING LAMPS, 
BY CHARLES F. HOLDER. 

Some years ago Dr. Raphael Dubois, of Paris, pre- 
sented the writer with a photograph of the bust of 
Claude Bernard, which possesses an unusual interest, 
having been taken by the light of a phosphorescent 
insect—an elater—by M. E. Becqueral. The experi- 





PHOTOGRAPH OF BUST OF CLAUDE BERNARD, TAKEN 
BY THE LIGHT OF A PHOSPHORESCENT INSECT. 


ments and their details which led up to this were very 
interesting, but in this connection it is sufficient to say 
that the picture was produced after an exposure of an 
hour to the rays of light of this small insect. Later M. 
Becqueral! succeeded in taking a successful picture in 
twenty minutes, and another in two winutes; all of 
which is suggestive of the possibilities of the light 
produced by animals. 

Au excellent illustration of tae spleudor of the light 
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of some of these insects is given by Prof. Jaeger, the 
German naturalist, who says, ‘‘I feel particularly in- 
debted to these little insects because during my excur- 
sions in St. Domingo they were frequently the means 
of saving wy life. Often has dark night surrounded 
me in the midst of a dense forest on the mountain, 
where the little animals were my only guide.” The 
light giver referred to is Pyrophorus noctilacus, which 
is provided with three different lights ; on each side of 
the thorax is an oval yellowish spot which ewits a 
brilliant yellowish- white light, throwing the rays up- 
ward and outward, while between the metathorax and 
the first abdominal segment there is a lower light wore 
brilliant than either; and owing to their disposition, 
the light flashes almost continuously as the insect 
whirls along. The light appears to be controlled by 
the will of the animal, as when the insect is feeding or 
eating it is not seen, but becoming especially brilliant 
when the animal flies. 

I have frequently experimented with these attrac- 
tive little creatures in the South. The light when held 
very close to the large print of a book displayed tha 
letters so that they could be read; the time of night 
was also told by holding the insect close to the face 
ofawatch. The color of the light was green. Dubois 
states that the eggs of a specimen kept by him gave 
out a bluish light. This naturalist found that the 
eggs retained their luminosity for a week, the light re- 
viving when the eggs were placed in water. He pro- 
duced luminous water by grinding the luminous 
organs toa powder and dissolving it in water which 
at once assumed the appearance of molten metal. 

The intensity of light is by no means in proportion 
to the size of the animal. 

One of the wost remarkable and brilliant light givers 
I have ever observed was a marine worm almost invisi- 
ble to the naked eye ; so swall, in fact, that it would not 
be noticed by the casual observer. I have seen the sur- 
face of dark corners of a southern Californian bay dotted 
with seeming candlelights, the effulgence of this minute 
creature. At first it was noticed on the bottom, form- 
ing a luminous spot as large as a fifty-cent piece; this 
rapidly increased until a light as large and as circular 
asadinner plate appeared. So large and brilliant a 
light could seemingly be produced only by a large 
animal), but suddenly 
the light began to di- 
. minish, then rise 
from the bottom, 
coming up in a zig- 
zag course, trailing 
blue, green, yellow, 
and white flashes be- 
hind it until it 
reached the surface, 
where it rested, form- 
ing a phosphorescent 
light the size of a 
pea, but so bright 
that it could be dis- 
tinguished thirty or 
more feet away. On 
certain warm nights 
I have seen the sur- 
face dotted with 
them. When dis- 
turbed the spot swam 
off with a wriggling 
wotion, emitting as 
it went the various 
hued lights which 
seemed to be thrown 
cff as a luminous 
fluid. Yet this bril- 
liant light giver was 
a minute, almost in- 
visible, worm. 

The combined light 
of noctiluce is often 
so brilliant that by 
constant irritation a 
light is produced by 
which large print can 
be read. A French 
naturalist on the 
African coast impro- 
vised a lamp of these 
living lights by tak- 
ing a tube fifteen 
willimeters in diame- 
ter and placing in 
it noctiluew, so that 
they formed a band 
at the surface twenty 
willimeters in thick- 
ness, when it was 
found that the light 
was sufficient to read 
large type by at a 
distance of two feet. 
To effect this the ani- 
mals were agitated 
with astick ; but ifa 














SEPTEMBER I5, 1900. 


large number are placed in a glass of milk they con- 
vert the glass into a white light the intensity of which 


lasts several moments. 


Another interesting example of a brilliant light I ob- 


served in a very small animal, in the San 
Gabriel Valley. In walking just after night- 
fall, I noticed, by the path, an intense 
white light, which was found to be a minute 
myriapod about a tenth of an inch in length; 
eo small that I had difficulty in picking it 
ip, though the light gleamed brightly. 
When it was finally secured it was seen that 
the light was upon the head, while another, 
half as bright, was seen upon the tail. The 
head light was extremely beautiful, remind- 
ng one of a blazing match, and was con- 
tinuous, 

A number of myriapods are phosphor- 
escent. Geophilus electricus of Europe is 
a light giver, and often makes a magnifi- 

ent display, when suddenly uncovered ; M, 
Audoin deseribing the soil as sprinkled with 
gold where he disturbed them, One of the 
most remarkable displays from these insects 
was observed by Mr. B. E. Brodhurst, who 
says that the light was so brilliant that he 
first observed it twenty paces away. It re- 
sembled an electric light in its brilliancy, 
ind was produced by two centipedes, and 
the luminous train they left behind. ‘The 
light illamined the entire body of the ani- 
mal, and seemed to increase its diameter 
three times. It flashed along both sides of 
the creature in sections, there being about 
six from head to tail between which the 
light played. The light behaved precisely 
like the electric light, moving, as it were, 
perpetually in two streams, one each side, 
and yet lighting up the whole body. The 
trail extended from one and one-half feet 
from each centipede over the grass and 
gravel walk and it had the appearance of illu- 
minating mucous.” 

It is possible to read by the light of the hum- 
ble earthworm. One of the most brilliant dis- 
plays of animal phosphorescence I have ob- 
served came from such a source. Its dis- 
covery was accidental. In passing through 
an orange grove one rainy night in Southern 
California, I kicked aside a large clump of 
earth, when to all intents and purposes a mass 
of white molten metal went flying in every di- 
rection, affording an unusual display. The 
cause of the light was a single, possibly two, 
earthworms, not over two inches in length. 
The luminous matter was exuding from them 
and had permeated the surrounding soil, ren- 
dering it phosphorescent. The light-emitting 
mucous came off upon my hands, and the light 
lasted several seconds, gradually fading away. 

Possibly the most rewarkable light ever used 
for purposes of reading is the beautiful Pyroso- 
ma, a columnar, jelly-like creature, one of the 
free-swimming Tunicates. They are usually 
from one to two feet in length and three or 
four inches across, open 
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LAYING A 24-INCH GAS MAIN ACROSS THE HARLEM 
RIVER. 


BY @. H. P. M'VEY. 


The work of laying a 24-inch gas main from the 





across the Harlem River, is about completed. 
purpose of this pipe is to supply additional illuminat- 
ing gas to the Borough of the Bronx from the mains in 
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METHODS OF JOINING PIPE IN THE MANHATTAN BULKHEAD. 
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THE LAST LENGTH OF PIPE BEING LOWERED TO POSITION. 
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Borough of Manhattan to the Borough of the Bronx, 


The 


Manhattan Borough. 

To complete this undertaking the Con- 
solidated Gas Company arranged with the 
Seaboard Contracting Company, the latter 
ewploying a number of hands and an enor- 
mous plant to operate the work. 

The plans of the work were designed by 
Mr. W. H. Bradley, Chief Engineer, and 
Mr. Colin C. Simpson, the General Super- 
intendent of mains for the gas company. 
The pipe crosses the river from a point in 
Manhattan at One Hundred and Thirty- 
ninth Street to a point at One Hundred and 
Thirty-eighth Street in the Bronx, north of 
and adjoining the Madison Avenue bridge. 

Preliminary work was commenced in the 
river last April by cutting away the bulk- 
head on the westerly or Manhattan shore 
and by removing about 100 feet of the ice 
fender pier of the bridge. 
enable the dredge and its accompanying 
dumping scow to operate at this point. 

About 50 tons of rock and earth, as well as 
a mass of timber, had to be removed from 
the Manhattan bulkhead, which work was 
done mainly by the divers. This opening in 
the bulkhead was 60 feet long, 6 feet wide, 
and from 5 to 25 feet deep. Four-inch yel- 
low pine tongued and grooved sheathing, 
25 was driven, in order to hold 


This was done to 


25 feet long, 
up the sides and thus protect the divers 
while they were at work, and also to pre 
vent the trench from again filling up with 
silt. 

The divers who performed this dangerous 
duty, besides cutting away the bulkheads 
and fender pier, had to make the soundings, 

guide the suction pipe which removed the mud 

from the submarine trench, and also place the 
wooden biecking under the pipe where ne- 
cessary. 

To locate the direction of the trench, transit 
lines were taken from each shore. 
bas a fall of four feet in a hundred from both 
shores to the center of theriver. It is 20 feet 
wide and from 10 to 20 feet deep, according to 
the depth of the mud and silt in the bottom of 
the river, The extreme length of the trench is 
750 feet, from which 14,000 cubie yards of mad 
was dredged. 

In course of time this trench will again fill 
up with the mud and silt deposit, thus afford- 
ing ample protection to the pipe, which will lie 
on the hard clayey bed at a depth in the cen 
ter of the river of 
water. 

Where the surface of the bed is depressed or 


The trench 


32 feet below wean low 


uneven, heavy 6 by 12 pine timbers from 8 to 10 
feet long were laid at right angles to the pipe 
in order to block and grade it. This latter 
taken in order to 

straining, and also to 


precaution was prevent 


avoid the formation of 








at one end. The col- 
umn is an aggregation 
of animals, each of 
which takes in water 
and expels it by an ori- 
fice in the interior; and 
this volume of water 
rushing from the open 
end propels the animal 
along. Its luminosity 
is wonderful, its name, 
fire body, well chosen. 
To illustrate its inten- 
sity, a Portugese sea 
captain secured 6 of the 
animals, which he 
placed in glass jars 
which were suspended 
from the ceiling of his 
cabin. By their own 
light he wrote a de- 
scription of their beau- 
ties. Bennett, the Eng- 
lish naturalist, placed 
a deep-sea shark, of the 
genus Isistius, in a jar 
in his cabin and could 
easily have read by its 
light, describing the ap- 
pearance of the fish as 
traly ghastly. 
ES 
THERE are said to be 
it least 5,207 motor 
‘ycles in France, on 
hieh the annual tax 
is been paid, 








METHOD OF JOINING AND LAUNCHING THE FINISHED PIPE, 


a trap or drip into 


which condensation 
would flow and settle, 
thereby choking the 


easy flow of the gas, 

A depression of the 
pipe has been provided 
for, however, in the 
middle of the river, 
about 35 feet 
mean low water mark 
At this point a drip-pot 
provided, 


below 


has been 
which takes the place 
of an ordinary length 
of pipe. It will hold 
180 gallons. From the 
top of the drip-pot there 
will extend to the sur- 
face a standpipe, by 
means of which the con 
densation will be pump- 
ed out. 

The iron pipe used it 
this submarine work is 
known as Ward's flexi- 
ble joint. Each length 
is 12 feet long, 24 inches 
in diameter at the body 
and 2? inches at the 
hub or The 
iron is one inch thick 
and each length weighs 
two tons, 

Each joint required 
250 pounds of lead to 


socket 
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calk it. It is the heaviest pipe for ite diameter that 


was ever laid. 

There were sixty-five leogths used in crossing the 
river. The wanner of joining the lengths was some- 
what novel and was as follows: The first half dozen 
lengths were joined on blocking in the opening of the 
crib work on the Manhattan shore. When the block- 
ing was taken away the pipe bung suspended from 
overbead supports. 

I'he first length was then laid close to the place 
where it would connect with the land pipe. The next 
five lengths were then lowered into the water by ropes 
and chains, while the seventh dength and the four fol- 
lowipg were put together on the scow which had 
launching ways constructed on it arranged on an in- 
clined plane. 

When each section was properly jointed and calked 
the scow was carefully drawn ahead from under the 
pipe and the completed lengths allowed to gradually 
drop to the river bed by means of a movable launch- 
ing ways suspended from the stern of the scow. As 
five of the regular lengths were all that could be joined 
on the seow at one time, the operation of launching 
each set of lengths was continued until the river was 
alwost crossed. When the Bronx shore was nearly 
reached the section of the pipe then on the scow was 
dropped off while the length nearest the shore was 
held suspended above the river surface by means of 
the big derrick moored alongside. The lengths of pipe 
could no longer be joined in the usual wanner on the 
scow for want of room. 

The derrick boat and launching scow were then 
moored to a position on each side of the pipe, bridged 
together, and the final lengths thus supported and 
joined by aid of the overhead timbers, and from them 
easily dropped into the now shallow trench leading to 
the land pipe on the Bronx shore 

When the complete line of pipe was laid across the 
river a tension equivalent to 75 tons was brought to 
bear on the end of the completed pipe, in order to take 
up whatever looseness there might have been in the 
joints. This slack amounted to almost a foot after the 
enorwous strain, which lasted over an hour, was with- 
drawn. 

The laying of this pipe and setting the drip in the 
middle of the river necessitated the temporary closing 
of both channels of the stream, and in order to obstruct 
traffic as jittle as possible this part of the work 
was performed at night. 

econo 2+ e-e 
The Newpert Automobile Baces. 

The first automobile race meet was’ held at 
Aquidneck Park, uear Newport, R. L., on Sep- 
tember 6, and was one of the most interesting 
sporting eventsever held in New England. It was 
attended by 9,000 persons, and the cottagers were 
present in large oumbers. Asaresult of the races, 
Mr. William K. Vanderbilt, Jr., bolids the first 
echawpionship of America, beating all vehicles 
with his large French racing machine. The dis- 
tance for all the races was five wiles. 

Among those who ‘raced their machines were 
Col. J. J. Astor, Mr. W. K. Vanderbilt, Jr., Mr. 
Royal Phelps Carroll, Mr. George IL. Scott, and 
Mr. Peter Cooper Hewitt. In the trial heats for 
gasolene vehicles, Mr. Vanderbilt’s racing machine 
was pitted against two others. Mr. Vanderbilt 
had little difficuity in vanquishing his two adversaries, 
and was three-quarters of the stretch ahead in 8 min- 
utes 584¢ seconds 

In the first race the first heat was won by Mrs. 
Herman Oeirichs by default, and the second heat was 
won by Mr. A. L. Riker, 10:44, who also won the final 
heat, 13. The second race was given up to tricycles ; 
the first heat was won by Mr. A. K. Skinner, in 10:80%; 
the second heat was won by Mr. Charles 8. Henshaw, 
in 9:52, and the third heat by Mr. A. K. Skinner, in 
9:12. In the third race the contesting vehicles were 
driven by steam and the first heat was won by Mr. L. 
T. Davis in 10:45'¢; the second heat by Mr. F. H. 
MeDuffee in 10:56, and the final heat was won by Mr. 
Me Duffee in 10:52. 

The fourth race, gasolene vehicles, was won by Mr. 
William K. Vanderbilt, Jr., in 8:584¢ ; the second heat, 
was won by Mr. W. Bishop by default, as already men- 
tioned above, and the final heat was won by Mr. Van- 
derbilt, the time being 8:534g. In the final champion- 
ship, all the winning vehicles were allowed to compete, 
and the race was won by Mr. William K. Vanderbilt, 
Jr., with his gasolene racing machine, his time being 
8:54; Mr. A. K. Skinner, trieyele, 9:22, second; Mr. A. 
L. Riker, electric, 10:2814, third. Mr. FP. H. MeDuffee, 
with his steam vehicle, did uot finish. 

e+ owe 
4 New Moeortng Device. 

A public test of the Langston mooring device, in- 
vented by F. B. Langston, took place September 6, in 
the presence of several army and oavy officers, as well 
as representatives of the Lighthouse Board. The in- 
spection party went aboard the tug “* Albert H. Ellis,” 
and the inventor described his device, the object of 
which ts primarily to keep buoys and lightships from 
getting out of position in « storm. It somewhat re- 
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sembles the familirzr mushroom anchor, and is a saucer- 
like disk of iron, upon the concave side of which are 
forged lugs, to hold the shackles and ring for attaching 
the chain. Between the lugs is a hole 1%¢ inches in 
diameter, and it is by the direction of a strong stream 
through this hole, against the bottom of which the con- 
vex surface of the saucer rests, that the device can be 
sunk to any desired depth. The disk which was used 
was only ten inches in diameter, and it was not con- 
tewplated that any conditions could arise whieh would 
demand a greater magnitude than 24 inches. The tug 
steamed out to Ulmer Park ; a 5-inch disk was attached 
to a2inch pipe, and lowered into the water. When 
the disk struck the bottom, which is 11 feet down at 
this point, a stream of water was sent through the 
pipe. The disk was sunk 12 feet in the space of five 
winutes and thirty-eight seconds. The disk was then 
disengaged by means of an iron pipe, which was low- 
ered down, and a stream of water was again turned on. 
A hole is made in the bottom, which releases the disk 
so that it can be easily brought up. 

The next test was that of mooring strength, and this 
was wade near the middle of the bay, the depth of the 
water being 23 feet. The 10-inch disk was again used 
and was lowered to a depth of 10 feet, the time required 
being thirteen minutes and two seconds. A buoy was 
then attached to the disk and the party returned for 
luncheon. In an hour the vessel steamed back and a 




















2; ee 




















RONX 








N L 
* MADISON AVE. 
SS 
a 


¥ 





MAP AND SECTION OF GAS MAIN. 


44-inch chain was attached to the disk, and the power- 
ful tug boat was not able to stir it, notwithstanding the 
fact that the engines were 450 horse power. The strain 
on the chain and hawser was terrific and finally, after 
nineteen winutes’ work, the small disk was dislodged. 
The members of the party were particularly well 
pleased by the demonstration and it is believed that 
where the disk was properly sunk, the time allowed 
for the bole made by the water pressure to fill in, none 
of the largest ships afloat would be able to dislodge it. 
The danger to navigation caused by shifting buoys is 
very great, so that an invention which tends to do away 
with this danger is sare to prove of value. 


Opening of an Andrée Buoy. 


Atarecent meeting of the Academy of Science at - 


Stockholm, and in the presence of Arctic explorers 
Nordensekiéld, Nathorst and others, the Andrée buoy, 
whieh was recently found near Iceland, was opened. 
The buov bore the inscription ‘“*‘ Andrée’s Polar Ex- 
pedition, No. 3, 1896.” Though it had lost its original 
color, it was quite undamaged, owing to the defective 
construction of the serew of the upper portion of, the 
buoy; the latter could become unscrewed very easily by 
the waves or by pressure from the ice. The baoy 
could not have fallen either on land or on ice, as the 
under portion, which is copper, bore no indentation as 
the result of such a fall. This is the first Andrée buoy 
whieh has been picked up with its upper serew and 
copper shell in their proper condition. These have 
hitherto been missing. 
Oe 

THE Richmond Locomotive Works has received its 
third order for locomotives from the Finland Street 
Railways. 
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An Exhibition of Fire-Saving Apparatus at 
Berlin. 

An exhibition of fire-preventing and fire-saving 
arrangements will be held in Berlin during the months 
of June and Juiy, 1901, on the place where the wilitary 
exercises are held at Moabit, and application for space 
must be made by the Ist of October, 1900. Only arti- 
cles which answer the purpose of the exhibiticn will be 
accepted, and they will be taken only after examina- 
tion by the managing cowmittee. State premiums, 
prizes, and medals will be given. The rules of the ex- 
position seem rather severe and arbitrary, but it will 
undoubtedly afford an excellent opportunity for 
American inventors to exploit their devices, and the 
medals and premiums will certainly prove of value. 
The general plan includes : 

1. Organization of the fire brigade, dealing with 
clothing and equipment of fire brigades, horse equip- 
ment, dwellings for the firemen, apparatus extinguish- 
ers, escapes, apparatus for illuminating the way to and 
at the seene of fire. Chemical fire extinguishing means 
and machinery. Water supply and firearms. 

2. Assistance in case of necessity and danger. Ambu- 
lanee corps. Relieving persons and animals and trans- 
porting the same in cases of accident. Danger caused 
by water. 

3. Extra professional work. Cleaning streets. Water- 
ing streets. 

4. Fire-protecting means. Fireproof building con- 
structions, Lightning conductors. Heating appa- 
ratus. Chimneysweeping. Fire-protecting apparatus 
for dwellings, schools, hospitals, churches, factories, 
storehouses, wining and electrical plants, theaters, 
ete., also insurance against fire, 

5. Organization for the benefit of brigades. 

6. Subjects of instruction, art, and literature, 

ae nese hil tatppesinncaiitinseiniinsiniees 
New Form of Foucault Pendulum, 

In a paper read before the Académie des Sciences, 
M. Alphonse Berget describes a series of experiments 
carried out by him with an improved form of Foucault 
pendulum. Taking as a base the invariability of the 
plane of the pendulum, Foucault was the first to de- 
wonstrate the rotation of the earth by his famous ex- 
periment made in 1851 ; in this he used as a penduium 
a long metal wire having at the end a heavy spherical 
iwnass. A stylus, fixed under the sphere, strikes two 
small heaps of sand, placed at the extremities of 
the course, and the progressive marks on the 
sand.as the pendulum oscillates show the direction 
and magnitude of the phenomenon. The pendu- 
lum of Foucault, it may be remarked, is many 
feet in length, 2od rises nearly to the height of 
the Guthic vault of the Conservatoire des Arts 
et Meti«rs, where it is now preserved. M. Berget 
wished to reproduce the experiment, using a pen- 
dulum of but 3 feet in length, and has con- 
structed an instrument by which the rotation of 
the earth is clearly marked. A cylindrical rod of 
bronze carries at the end a copper cylinder weigh- 
ing about 4 pounds; its height upon the rod is 
made adjustable by a screw-thread. At the upper 
part of the rod is a knife-edge suspension, very 
earefully made, upon which the pendulum 
swings. Underneath the center of the pendu- 
lum is fixed a horizontal graduated circle, car- 
rying a slide which is movable around it by a 
tangent-screw; the slide carries a horizontal micro- 
scope, which may be directed to the center or near it. 
The slide has a vernier by which it reads to 30 seconds, 
Three strong oak legs support the upper table carry- 
ing the suspension ; the pendulum rod passes through 
this, and the lower part, carrying the stylus, takesa 
position of repose in the central part of the divided 
circle, which is supported on the lower part of the tri- 
pod. All the parts are thus consolidated. The whole 
is placed upon a monolith pillar, separated from the 
floor of the laboratory. 

The experiments were carried out in the physical 
research laboratory of the Sorbonne. The circle being 
made horizontal and its center brought under the 
stylus, the pendulum is drawn from its position of 
equilibrium through a very small angle, by binding it 
with a piece of thread to a strew placed in-the plane 
of symmetry of the microscope. After all osciliation 
ceases, the microscope is directed upon the stylus, its 
point coinciding with the center of the cross-wires of 
the microseope. The thread holding the pendulum is 
then burned by a flame, and the oscillations commence ; 
it is remarkable that from the second oscillation, or in 
four seconds after the start, the observer sees the appar- 
ent displacement of the image toward the right in the 
field of the instrument. As the microscope inverts the 
real position, the stylus is displaced from right to left, 
as theory indicates. The delicacy of the instrument is 
thus apparent; it even permits of making quantita- 
tive measurements, which correspond closely with the 
theoretical values. This is done by tarning the tan- 
gent-screw so as to bring the image back to the center 
of the cross-huirs at the end of each oscillation. A 
number of determinations were thus made, which gave 
for a deviation of 1° the time 6 minutes 5 seconds, 
whieh is quite near the true value, 
































SEPTEMBER 15, 1900. 
THE CLIMATE OF OUR NEW POSSESSIONS. 


BY PROF. GUSTAVE MICHAUD, D.s.* 

Our knowledge of the climate of our tropical posses- 
sions is derived from observations made by Spanish 
and Weather Bureau observers. The work of the lat- 
ter, of course, extends over a relatively short period. 
The series of observations made under Spanish rule 
are frequently brokeu, but they are nearly always the 
work, if not of trained observers, at least of scientific 
persons. 

In Puerto Rico and Cuba, the work of the Weather 
Bureau, although covering a period of only about two 
years, has been rewarkably thorough. Indeed, it may 
be said that the importance of the Cuban and Puerto 
Rican Weather Bureau Reports rises far above that of 
were local help given to agriculture, or even 
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region. Cocoa is cultivated to the greatest advantage 
only from 800 to 1,500 feet above sea level; bananas, 
from sea level to 5,000 feet above; coffee, from 1,500 
to 4500 feet above sea level ; tobacco, from sea level 
to 3,500 feet above; Indiau corn, from sea level to 
5,000 feet above; vanilla and the rubber tree, from 
sea level to 1,000 feet above. These numbers, of 
course, are only approximative. They are the results 
of random observations, not of scientific investigations. 
A few years ago, however, experiments conducted at 
the expense of the Costa Rican government by the 
author of this article enabled him to ascertain, with 
more accuracy than would have been possible in the 
case of other plants, that sugar cane culture for sugar 
making was the most profitable from 900 to 2,500 feet 
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prevailing wind, remarkably improve, although io 
widely different ways, the climate of many large 
cities in our new possessions. They are of considerable 
intensity only in places situated between the sea and 
some highland and not more thaa half a score of miles 
from either, A glance at the map will show that wost 
of the littoral cities in Cuba, Puerto Rico, Hawaii and 
the Philippines come within these conditions. 

Sea breeze results from the action of the rays of the 
tropical sun on the land. Heated by its contact with 
the burning soil, the air rises; air biows from the sur- 
face of the cool sea to fill the partial vacuum thus pro- 
duced. Land breeze is the result of the contrary 
aetion. During the night, the quick cooling of the 
soil through radiation causes in the neighboring air a 

fall of teujperature and thereby an increase 





above that of the forecasting of West Indian 
hurricanes, for from the work of the sixty- 





one Puerto Rican and Cuban meteorological 
stations the scientific world is now getting its 








most complete and accurate information on 
wany peculiarities of the tropical climate. 











The following ehart shows the fluctuations, 
through the year, of the mean monthly tem- 








perature in our new tropical possessions and, 
by way of comparison, in New York city, dur- 





ing those months only in which the climate of 
that city bears some analogy to that of tropical 





regions. Besides mere monthly variations of 
temperature, these curves show another climatic 





feature without the knowledge of which it is 
impossible to get an adequate idea of the effect 





of tropical heat on the human organism ; 
during the dry season, which, in every island 
of our tropical empire lasts about six months, 
the heat, whether great or not, acts on the 
system about as it does in the course of our 
suwmers, that is, the air is neither much dryer 
nor much damper than in New England in 
July, bat during the other half of the year the 
atmosphere is extremely damp; evaporation 
by the skin—the only process through which 
our organisins resist heat—is thereby restrict- 
ed, and suffering is greater than it would be in 
most sections of the United States for a same 
degree of temperature. In the following chart 
the shading of the thermic curves is propor- 
tional to the awount of rain fallen in the corre- 
sponding wonth, so that one can estimate at 
a giance the amount of discomfort which may - 












































be expected in any particular month, not only 





lu my ind i in mI of pressure and of density, two circumstances 
Apri y Jay Aupust Soph. Kor. Dee. at which act together to push it down toward 
MONTHLY RAINFALL IN INCHES. i the sea. Sea breeze begins to blow at about 
72 quip ~ 10 A. M., and dies away in the evening. Land 
breeze arises at about 8 P. M. and blows in the 
Below? opposite direction until dawn. Land breeze 
TK: bd is cold from its mode of formation and also be- 
From 2 to & cause it generally comes from high land. Sea 
- BORRRERIEREER a breeze is cool too because the sea never gets 
Gun 508 heated as land does. Both bring comfort not 
SoenO%> the 8 only through their coolness but also because 
they quickly renew the layers of air in contact 
“ _!| with the body and thereby increase vaporiza- 

tion by the skin. 
—HAVANAa— N ” Sea and land breezes modify the climate of 
| our tropical possessions in two different ways 
\X i according to the relation which those local 
winds bear to the prevailing wind (trade wind 
[ R - in Cuba and Puerto Rico, wonsoons in the 

IL Philippines), 
In places where the prevailing wind coincides 
—ig = —- more or less in its direction with that of the 
sea breeze, it increases its velocity and de- 
a some ten creases that of the night land breeze. As a 
result of that action, the days cannot be hot 
_ " and the nights cannot be cool. The climate is 
rewarkable for its small daily range of tempera- 
aie _| 3 ture, that is, for its uniformity. 

If, on the contrary, the prevailing wind biows 
rn in the direction of the night land breeze, it in- 
creases its force and decreases or even annihil- 
. = _| n ates the day sea breeze, thus making the days 
sultry and creating, during the night, more 
| | ff | | = cold than one would expect to feel under the 
NEW YORK tropics. The abundant data just furnished by 
the network of Puerto Rican weteorological 








from the mere intensity of the heat, but also 

from its nature, that is, from its being com- 

paratively damp or dry, as the case may be. 
To complete the information contained in 


Fig. 1.—TEMPERATURE AND RAINFALL IN OUR NEW POSSESSIONS. 


stations enable us to give the following il- 
lustration of these facts : 
Iu Puerto Rico, the prevailing wind is the 

















































































































this chart, it is necessary to state that in none | Fok northeastern trade. On the northeastern !it- 
of our new insular possessions ‘temperature ever fa | Pe [Mare | Ae | May | due Cc [hut | Sa. | Oc. | br Dato toral, it blows in the direction of the sea 
rises much above or goes much under the | waten - | breeze. On the southwestern coast, it adds 
monthly averages shown by the curves. The e wi. Tr Vn es its effect to that of the night land breeze. 
highest temperature ever recorded at Manila b Uff, 9H LNW jjpyj)§) YU 4, eT y/; Hence two widely different climates exist on 
is 100, at Havana 101, and at San Juan 100. Wij) JOG JUVE P= the two coasts. 
Continuance of heat more than its intensity bad Wy y Le WY, = On the northeastern littoral, we find four 
is the character, par excellence, of tropical iy Y; Y Y ae ot average daily mea Yy meteorological stations: San Juan, Canovan- 
climate. While a tropical and a temperate | “7 Yo) ty Wy Yj; “~ as, Luquillo and Fajardo. We have taken, for 
country may both have, for one sammer month, YY, Yj, bff 4 YY each month of the year, the average daily maxi- 
averages nearly identical, there is always be- Ze a se mwum and minimum of temperature of these 
tween the two this difference, that in the tropi- four stations. With those two classes of mwonth- 
eal country the thermometer seldom goes more 80 0 ly data, we constructed two curves, The dis- 
than ten degrees above or below the monthly tance extending between them, for any month, 
average, while, outside of the tropics, in the so- s ri) is of course proportional to the average daily 
called temperate zone, a thermometrie month- range of tewperature, for that month, on the 
ly average is generally the result of the most ns 1 northeastern coast. The same work was done 
extraordinary jumps above and under the for the four stations of Mayaguoz, Lajas, Yauco 
number expressing it. . YY - and Ponce which covers the southwestern 
The climates of Manila, Honolulu, Havana, ; Wf) 7 coast, and both diagratms were superposed in 
and San Juan represent probably fairly enough Yy YY; yy Z n order to allow the cye to make instantaneous 
the relation existing between the climates of the = y ") Mpg a com parisons. 
Philippines, Hawaii, Cuba, and Puerto Rico, / re %& Vy 4 4 G The data thus charted show that the daily 
Other places in those islands have not always, ” 2 ee %, 4 Yi > Ly ad range of temperature is invariably the greater 
however, the climate of the capital, for besides Yy, A oF averet® Y on the southwestern littoral, and that, in Febra- 
latitude, which, within the tropics, has not 6 hor y ad ary and July, it becomes about twice that of the 
much influence on the average yearly tempera- Y Yi, Yy Y Y Z northeastern coast. Such facts prove the im- 
ture, two principal factors modify the climate 66 bok vf _ % portance of the combination of the local and 
of tropical rgions, i. e., altitude, and in places L; Yy YY, prevailing wind as a climatic factor in our tropi- 
on or near the coast, sea, and land breezes o | bad cal possessions. 
in their combination with the prevailing The superiority of the climate of the Hawa- 
wind, Fig. 2.—INFLUENCE OF SEA BREEZE, LAND BREEZE, AND TRADE WIND jjan archipelago over that of our other tropical 


Altitade is the more important of these two 
factors. Every 300 feet brings a decrease of 
about one degree in the average temperature and a cor- 
responding change in the vegetation. Tropical agri- 
culture differs widely according to the height of the 





* The sources from which I took the data charted in the drawings are 
the following : 

For Honoluln : Manuscript ; data compiled for me by the United States 
Weather Bureau. 

For Puerto Rico: Ist. Puerto Rico Section of the Climate and Crop. 
Publication began in May, 1899. Data was compiled from all numbers. 
down to June, 1900. 2d. Observations made ander the auspices of the 
JeZatura de obras publicas de Puerto Rico. Published in Report of the 
Chief of Weather Burean for 1897-98. 

For Havana: Observations made at Belen College. Republished in 
Report of Chief of Weather Burean for 1897-98. 

For Manila: Observations made at the Observatorio Meteoroiogico de 
Manila. Republished in Report of the Chief of Weather Bureau for 1807-08 


ON THE DAILY RANGE OF TEMPERATURE IN PUERTO RICO. 


above sea level and ceased to be remunerative above 
4,600 feet.* ° 

Health resorts in Cuba, Puerto Rico, and the Philip- 
pines are places situated at heights varying from 1,500 
feet up. Such places, however, deserve their name only 
during the dry season. During the other half of the 
year, the dampness of a rarefied air lowers in some un- 
definable manner the vitality of the haman organism 
and seems to be more debilitating than sojourning in 
the hot, and also damp, but compressed air, some 
thousands of feet below. 

Sea and land breezes, in (Seir combination with the 
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archipelagoes is due to the truly insalar position 
of these islands. Remoteness of land is also the 
cause which makes the summer of Puerto Rico less hot 
than that of Cuba. Again, the neighborhood of the 
American continent, together with differenee in lati- 
tude, causes the Cuban winter to be somewhat cooler 
than that of Puerto Rico. Of all our new territorial ac- 
quisitions, the Philippines have the hottest and, in 
summer, the dampest climate. The curve of Manilain 
our first chart fally illustrates a popelar saying of 
the Spaniards in the Philippines : 
Cuatro meses de polvo. 
Cuatro meses de lodo. 
Cuatro meses de todo. 
Which, being interpreted, means: Four months of 
dust, four wonths of mud, four months of everything, 
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Vesla’s Patents Upheld, 

Judge William K. Townsend recently gave, at New 
Haven, Conn., an opinion which upheld the Tesla elec- 
trical patents, which had been infringed upon by sev- 
eral parties. The decision was remarkable in view of 
the fact that it went outside the usual verbiage of the 
Court which is used in confirmiug the validity of pat- 
Judge Townsend said: ‘ A careful study of the 
shows that Tesla has made a brilliant dis- 
covery. It rewained to the genius of Tesla to capture 
the unruly, unrestrained and hitherto opposing ele- 
ments in the fields of natare and art, and to harness 
them to draw the machines of man. It was he who 
first showed how to transform the toy of Arago into an 
the laboratory experiment of Bailey 


ents. 
evidence 


engine of power ; 
into a practically successful motor ; the indicator into a 
driver. He first conceived the idea that the very im- 
pediments of reversal in direction, the contradictions 
of alternatives, might be transformed into power, pro- 
ducing rotations, a whirling field of force. What others 
looked upon as only invincible barriers, impassable 
currents and contradictory forces, he seized and by 
harwonizing their direetions utilized in practical mo- 
tors in distant cities the power of Niagara.” 

— ><? > a ——— 


A New Double Sali of Chromium and Ammonium, 


M. Charies Laurent, of Paris, has succeeded in form- 
ing a new double salt of and ammoniuw. 
He describes his experiments in a paper recently pre- 
It is well known 


chromium 


sented to the Académie des Sciences. 
that the sulphates of the magnesium series give, with 
the alkaline sulphates, double salts whose type is the 
salt of magnesium and potassiam, MgSO, + K,SO, + 
6H.0. The chromous salt of analogous form 
known at present is the double sulphate of the protox- 
ide of chromium and of potassium, CrSO,+ K.SO,+ 
6H,.O; this salt bas been prepared by Peligot. The 
experimenter states that he has been able to prepare 
another salt of the protoxide, the double sulphate of 
chromium and Experiments with the 
chromous salts are very difficult to carry out, as in the 


only 


alutmoniain, 


presence of air these are soon transformed to chromic 
salts; all the operations must be performed in the 
presence of an inert gas. In this case carbonic acid 
gas was used. Bichromate of potassium was taken as 


the starting point, and from this the chromous chloride 
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was prepared by the usual reaction; this was trans- 
formed to acetate, which is but slightly soluble, by 
adding acetate of sodium in excess. The chromous 
acetate, freed by washing from the other salts, is de- 
composed by the proper quantity of dilute sulphuric 
acid. After having expelled the acetic acid by ebulli- 
tion, the proper proportion of sulphate of ammonium 
is added. The liquid, by concentrating and cooling, 
deposits blue crystals, which are separated from the 
mother liquor, always out of contact with air, and 
dried upon kaolin. This is the double salt of chromi- 
um and ammonium; it appears in fine crystals of a 
blue color, resembling copper sulphate. Analysis gives 
the formula CrS8O,+ (NH,).S0O,+6H,0. Water dis- 
solves this salt in considerable proportions ; it possesses 
the reducing properties of the simple chromous salts, 
and in the presence of air it is transformed rapidly to the 
chromic salt. The difficulty of preserving it from con- 
tact with air does not permit the exact determination 
of its crystalline form, but by its formula and external 
appearance it has a close analogy with the double salts 
of the magnesium series. This compound, into which 
the protoxide of chromium enters, shows another point 
of resemblance between chromium and iron, 


Ordnance at the Pan-American Exposition, 


The display of ordnance and war articles at the Pan- 
Awerican Exposition will be a most notable one and 
will vary from a 12-inch rifle to a pocket emergency 
ration. There will be field batteries of artillery, camp 
equipage, machine and rapid-fire guns, torpedoes, 
small arms, and the shipbuilding industries will be 
fully represented. In fact, everything will be shown 
that will tend to interest foreign purchasing officers. 
This exhibit will be a commercial one and will be en- 
tirely distinct from the government display. Nearly 
all the South American countries have declared their 
intention to send a special commission to this country 
to investigate the war goods offered. It is planned to 
have a tunnel built under the bluff on which the ord- 
nance will be located. Guns will be fired through this 
tunnel, and the conditions will approximate as much 
as possible those obtaining on government proving 
grounds. This is undoubtedly an entirely new ven- 
ture for an Exposition and cannot fail to prove of the 
greatest interest. The firing range at Buffalo will be 
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over the surface of Lake Erie, and itis hoped to make 
a new record for long range work. The object of the 
display is to demonstrate to official commissions of 
foreign countries the great capabilities of American 
plants to undertake the filling of all military and 
naval crders of foreign States. 
a 
The Bullding Edition for September. 

The September number of the BUILDING EDITION 
OF THE SCIENTIFIC AMERICAN has the usual choice 
selection of houses of various prices, and among the 
other interesting features are **‘ The Scoville Memorial 
Library at Salisbury, Conn.”; “A Group of Artistic 
Door Knockers,” measured details of interior fittings, 
* Fireproofing Wood,” and other subjects of equal 
interest. 





ee 
The Current Supplement, 

The current SUPPLEMENT, No. 1289, has many papers 
of unusual interest. ‘“ The Proposed Abandonment of 
the Port Royal Naval Station” is an elaborately illus- 
trated article dealing with the subject which is now 
agitating naval circles. ‘* American Engineering Com- 
petition,” the ninth number of which is published in 
the present issue, deals with locomotives. ‘*The 
Fleet of Allied Powers in Chinese Waters” occupies an 
entire page. ‘‘Mechanical Stoking” begins a series 
on this subject. ‘Artillery School at Jiterbog” de- 
scribes some very curious experiments which are car- 
ried on at this school. “Exchange Value of Me- 
teorites” is by L. P. Gratacap. ‘‘ The Automobile 
Wagon for Heavy Duty” is by Arthur Herschmann, 
and is fully illustrated. 
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RECENTLY PATENTED INVENTIONS, - with other non-electric conducting material; or the 


| design is drawn or painted on the pattern-disk with a 


Agricultural Implements. 
material which 
NEST Joun N. GREEN, 


Chis portable 


AND HOVER 


povltry-coop is made en- 


POULTRY 
Newtown, Ky. 


tirely of metal, whereby the construction is less cum- | carried away from the surface. 
browse and heavy than heretofor The inventor has 
provided good ventilation One of the novel features of 
the invention ie a door of greater length than width 


When placed in vertical position, the door prevents the 
ben from leaving the coop, but allows the egress of the 
chicks through a ema!! openiag. When placed in hori 
zontal position, the door prevents all egress, but permits | 
thorough ventilation 
CACTUS-BURNER 


The device 


Tilden, 
of the | jet. 


Lew N 


lestroy the ‘spines * 


SNOWDEN, 
Tex ie Geed tk 
cactas or prickly-pear, so as to render it more useful as a 
oiatile fuel is used, | VALVE. 


burnt Ihe 


food for cattle Gasolepe or other 


which is thoroughly vaporized and burner 


zzel is eo arranged that a regulated 


f. 7.0 a hollow or annular fame which is epread over the 


vaponzing-coll, The down-draft blows oat of the nozzle- 
tip any impurities or ecales which are liable to collect 
therein. A hood confines the flame to the vaporizing- 


coil until every part has been thoroughly beated 


SEAT ATTACHMENT FOR HARROWS Orto 
W. Sxornkowexy, Narrah, Oklahoma Territory. It ie 
the object of this invention to provide an improved vlinder 
wheeled attechment for harrows or like implementa, VALVE 


whereby the driver's seat is carried and adapted for ad 


jietment, ©O as t r inter’alance the iraft appliances 


Che improved att omprises two bars hinged to- 


gether at their f nde and fixed to an axle which is 


formed of two lapped parte adapted to elide on each 


other Through the axle ar the seat.eupporting bar, a 


bolt is passed, which serves to secure the axle parts and 


istment 


seot-bar in any o 


Electrical Apparatus. 


CABLE-HANGER Cresent E. Beanp, Colum- 


blana, Ohio This hanger for telegraph and telephone 


When an electric tracing-finger engages with the filling 
| in the design, the circuit is broken and the cutting-tool 


Engineering Improvements, 
STEAM.JET FLUE-CLEANER 
@RSHALL, Wortendyke, N. J. 
| passed through a blower pipe into the conical head of 
the cleaner and highly heats the had. 
| the steam causes a current of air to be 
| spiral-wings over the head and mingled with the steam- 
As the air-current mingles with the steam, the com- 
bined jets coact to loosen and blow out the scale. 


Davip Givcurter, Concord, N. H. 
valve, for nse on expansion steam-engines, consists of a 
draft is created to steam-chest connected with the ports of both the high 

and low pressure cylinders 
in the steam-chest, is arranged to control the admiasion 
of the steam to the high-pressure cylinder. 
cepting-valve under control of the engineer, and operat- 
ing in unison with the main valve, regulates the exhaust 
of both the higb-pressure and the jow-preseure cylinder 
and the admission of the live steam to the low-pressure 


Avnerr P. 
valve, although capable of general application, is espe- 
cially designed fer use in connection with a steam-heat- 
ing system previously patented by Mr. Broomell. In 
this steam heating system it js desirable to open a vent 
to the air when the steam te shat off from the radiator. 
lhe valve forming the subject of this patent is adapted 
to vent to the atmosphere when it is adjusted to close or 
shat off the port leading to the supply. 


Mechanical 


LOCK.—Wauvrer E. Eweny, West Chicago, Iii. 
lock is especially adapted for use in connection with 








a non-condactor of electricity. 


horses are moving forward. 
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BELOW THE SURFACE, 
Hooker I. Coe- 


Steam of high pressure is 


The pressare of | ing sands in a river-bed. 
drawn between 
vessel, 
the 


tank on vease!. 


This | merits. 


A main valve, reciprocating 


An inter- 
IONS.—Fannie 
Manhattan, New York city. 


Broome.t, York, Peon. The | shape, 


Barre, Vt. 


Devices. wares. 


This 


and driving one or more traveling aprons at the rear of 
the stage, so as to represent the background of the 
scene, which gives the spectators the impression that the 
The apparatus was very 
succesefolly used in the play “Ben Har,” produced in 
New York city, and was fully described in the Scten- 


APPARATUS FOR REMOVING MATERIAL FROM 
Hersert F. Munn, 56 
Beaver Street, Manhattan, New York city. 
deck of a vessel a compressor is mounted, which forces 
air downwardly through a pipe leading to the gold-bear- 
The nozzle of this air-pipe is 
hinged so that it can be controlled from the deck of the 
The compressed air forces the sand through @ | jn raising and lowering sucker-rods, polish-rods, valves, 
second pipe adjacent to the first and discharging in a 
The arrangement has decided | gy offset thereon for keeping the screw-rod from turning. 
In the first place, the gohi-bearing sand is | aiso  set-screw in the head, a nut screwing on the 
directly reached without removing the worthless superim- 
posed strata; and, in the second place, the binged- 
nozzle can be readily controlled properly to discharge 
the loosened materia! into the second pipe. 

DEVICE FOR FILLING AND SHAPING CUSH- 
L. Myers, 47 Great Jones Street, 
Toilet or pin-cushions are 
held in a mold or shaping-block and the filling quickly 
packed therein to such an extent that it cannot shift and 
thata firm exterior surface is obtained of the desired 


DRIVING APPARATUS.—Waxrer J. Le Barron, 
The apparatus is designed to utilize the 
power of the wind for driving various devices, but is | 
best adapted to marine propulsion. The novel features | bark, sirup, honey, or the like, are brought into use. 
of the invention are to be found in a friction-gearing in- | The purpose of the device is to provide a subetitute for 
terposed between the whee! and the part to be driven. | cigarettes, chewing-tobacco, etc., for the use of which 
The windwheel turns a rotatable plate which is engaged | there is a strong inclination after eating. 

by a friction-wheel, By sliding the friction-wheel to- 
ward and from the center, the speed of transmission is 


GAGED FEEDING-JOGGER. — Ross 
Portiand, Ore, The feed-board or platen is provided | ject outwardly from the inner ends of the cylindrical 
with a gage for engaging one side of a sheet ; and on the | ganges. 





PNEUMATIC SAFETY-GATE.—Wuavr F. Horn, 
Carlisle, Penn, The inventor has devised improvements 
in railroad safety-gates, whereby the gates are operated 
by the direct power of currents of air, gases, or vapors 
issuing from or entering the gates on opposite sides of 
their axes. These currents are proluced by pressure 
appliances automatically actuated ata distance by the 
railway rolling-stock, 


Upon the 
Miscellaneous Inventions, 
ADJUSTABLE SCREW-JACK.—Joun C. F. Lone 
and James N, Brsu, St. Mary’s, Ohio. This adjustable 
screw-jack is especially intended fer service in oil-wells 





ete. It contains a hollow screw-rod, with a head having 


screw-rod, a swivel mounted to tarn on the put and farn- 
ished with a head having a bore adjusted on a line with 
the bore in the head of the nut, and that in the ecrew- 
rod. A set-screw is in the swivel-head, with means for 
holding the swivel against any lisplacement in the head 


of the nut. 
TOOTHPICK.—Gerores W. Scuetitensace, Joplin, 
Mo. The toothpick has a hollow tubular body 


such as a quill. One end is closed and the other is 
formed with a point, Adjacent to this point and within 
the hollow boy, there ie a quantity of favoring or medi- 
| cinal substance, held in place by cotton wadding or 
other packing. When using the pick these ingredients 
which may be gaum-camphor, licorive-root, cinuamon- 





TOY DRUM.—Morron E. Conversx, Winchendon, 
Mass. The body of the drum has metallic heads with 
circular flanges extending toward each other and sur- 
H. Psat, | rounding the ends of the body. Aunular flanges pro- 


Hoops surround these cylindrical flanges and 


switches to hold the switeh-point secured, but it may be 


cables comprises two embers pivotally connected with 
each other and provice with prongs for engaging the also used in various other connections. The lock has a 
cable. Hooks engage the hanger-eappor and these | bolt adapted to be thrown by the key. A tambler serves 





to hold the bolt in closed position and is also adapted to 
be thrown by the key totrelease the bolt, A chock-bar 


hooks are arrange’ to overlap when the hanger is closed 


The hooks can not open accidentally ; nor ie the cable or 


its envelop liable to be marred serves to hold the bolt in Open position during certain 

ELECTRIC MOTOR.—Epwanp A. Henny, Crest. | Periods of the operation of the lock. A keeper-plate 
line, Kans. The motor is particularly adapted for oper- fastened adjacent to the chock-bar limits its movement 
ating vibrating fans or other devices requiring little power ATTACHMENT FOR EMBROIDERING MA- 
In this motor the armature oscillates, for which reason | CHINES. — Joserm Grausman, Brooklyn. New York 
¢ mventor was chiefly concerned with devising some | city. The machine is of the Bonnaz or other type; and 
inple form of controller which would periodically | the attachment thereto stitches braid, chenille, tape, 
change the direction of the current The current is | cord, bands, or the I'ke upon the fabric to be embroid- 
fed by an angle.\ the » arme of which alternately | ered in such a manner as to produce ruching or fluting 
engage tu contact-plates connected with the arma- | effects. Mechanically considered, the attachment con- 
taree The current changes in direction as the arma-| siete of a sleeve mounted to turn on a reciprocating 


f their travel needie-bar, on which sleeve a carrier ts pivoted. A re- 
| ciprocating nipple and a cam are mounted to turn on the 
sleeve and actuated by the reciprocating nipple to impart 
an intermittent rotary motion to the cam and cause a 
ewinging of the carrier 
STAGE-MACHINERY.—Craupe L. Haoen, Wan- 
hattan, New York city. The apparatus is to be asedtl? 
connection with the reproduction of horse and chariot 


taree reach the end 
ENGRAVING.MACHINE 
Brooklyn, New Yor) 


engraved apon a watch-cose, for 


CHARLES CHEVALIER 


Heretofore the design to be 


sople, Gas been 


raleed or produced i talon a pattern-diwk. necesal- 


tating consideralk ri reating out the metal around | 


te the desien According to 


hich represe 
the deé 


that eurface 
the present inventior ut Into the metal or 


made in intagiio; and the 


wign is 


feed-board a pivoted angular jogger-arm is mounted op- | rest on the annular ones. The construction of the toy 
posite the gage and provided at one end with a jogger | enables the parts to be separated with facility and nested 


for engaging the opposite side of the eheet to move that 80 as to take very little space in transportation, and to 





iteurfece is flied with wax , Faces on the stage. It embodies means for mounting 





sheet against the gage. The jogger is automatically moved | 
outward, and is moved inward by a spring. The sheets 
are held in proper position between the jogger and the | 
gage, while moving off the feed-board ; and in case of a 
platen-press the sheets are brought in proper position, so | 
that each receives the color impression at the proper 
place. 


Rallway Contrivances, 
DETECTOR-BAR. — Wruiam H. Hieetns, Jersey | 
City, N. J. Detector-bare are employed to detect the 
presence of engines or cars upon a railway-track and to 
prevent the movement of a switch under the engine and | 
care. ‘The present invention provides soch a bar of any | 
desired length. The lower portion of the bar ia furn- 
ished with any desired number of motion-plates, the 
lower surface of which has movement in guides or clips 
to impart the desired motion to the detector-bar; while 
the upper surface of the motion-plates serves as cuides | 
for the bar, acting in conjunction with guide-surfaces | 
carried by the clips in which the detector-bars have move- | 
ment, 


be readily put together and secured in their proper posi- 
tions for use. 

NUT-LOCK.—Horatio E. Downine and Harry 
L. Dorserr, Seward, Oklahoma Territory. To hold a 
nut securely so as t’ prevent any turning after it is 
screwed up to the desired place, the inventors have pro- 
vided the nut with a recess extending along the bore of 
the nat, the bottom of the recess inclining inwardly and 
downwardly. A tapered locking-slide having an inner 
sharp corner and fitted to be driven home in the recess, 
forces the corner inward into the threads of the bolt. 
A cover removably held on the nut holds the locking- 
slide in place. 


GARMENT-TRIMMING. — Ricuarpy G. Mansa, 
Manhattan, New York city. The fabric folds upon it- 
self and forme a plait, the folded parts being stitched to- 
gether by a wave-like line of stitching. The portion 
between the stitching and the folded edge on being re- 
moved forms a scalloped edge for the plait outlined by 
the stitching. This serves to hold the plait in position 


| over the body portion of the fabric, There can be any 
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desired number of plaits in a piece of material; and any 
kind of ornamental stitching can be placed between the 
plaite. 

HOLDER FOR PICTURES, STATIONERY, OR 
OTHER ARTICLES. — Wriuiam H. H. Dickryson, 
Missoula, Mont. This holder is a combination of 
clamping-bars, and a screw having an orifice therein 
throagh which the clamping-bars are passed. A body- 
bar holds the screw in place, the screw being moved 
to engage the clamping-bars and hold them in con- 
tact with the body-bar. The intention of the device 
is to hold for use or display, pictures, books, stationery, 
crockery, and other articles, It is adjustable to objects 
of various sizes and can be readily handled and adapted 
to take any needed angle relatively to ite support. 

PICK.—W11aM Perry Bevineton. Escondido, Cal. 
The inventor has devised a method for fixing a handle 
to a pick so as to keep the pick or point from working 
joose. To help secure this object, the clamping parts 
are made entirely of metal, thus obviating the tendency 
to looseness, a defect which prevails where wedges or 
other tightenings engage wooden surfaces. The clamp- 
ing-devices consist of two members, one of which fits 
over the handle, the other of which receives the pick. 
Both members are formed with mating-slote through 
which a pin is passed and held in place by a wedge, ‘The 
two members, when thus keyed and wedged together, 
firmly clamp the pick to the handle. 

VALVE FOR PNEUMATIC TIRES OF BICYCLES. 

Franz Ricwter, Cologne, Germany, The construc- 
tion of the valve is simple. The essential part consists 
of an elastic flat tabe carried in a suitable manner by the 
valve-box connected with the pneumatic tire. This 
tube has an elliptically-shaped hole narrower at the 
bottom than at the top and not lying in the middle of the 
tube, so that a narrower slit with two adjacent lips of 
different sizes is formed. The lower slit permits the air 
to enter; but when the pump is stopped, back-pressure 
of the air in the tire presses the smaller lip against the 
broader, so that no air can escape. 

BROOM. — Homer W. Hopes, Atlanta, Ga, This 
broom {s designed for use in cotton and woolen. fac- 
tories and aronnd machinery. With this end in view, 
the broom is made with metallic shields arranged in a 
manner to strengthen the broom and protect it from 
damaging contact with machine-frames, 

FOLDING BED.—Lewis B. Jerrcort, Manhattan, 
New York city. The bed proper has a section pivoted 
to the bed-casing at one end. To this section an end 
section is hinged, extending into the casing. The latter 
section has cam-faces, which are engaged by rollers in 
the casing when the bed is folded. The weight of the 
bed holds the several sections in an innermost folded po 
sition, as the pivot is located at the lower, outermost 
corner of the bed. Hence no springs, weights, or other 
devices are necessary to hold the bed in a folded position 
within the casing. 

COCK.—Jounx Morrison, Dubaque, Iowa. The in- 
vention provides a mechanism for permitting the adjust- 
ment of the plugs of stop and waste cocks, so that the 
plog may be rendered right or left handed in operation, 
according to the desire of the user or to the position of 
the cock. The essence of the invention is to be found 
in a novel arrangement of cap and casing, whereby the 
plug is always prevented from describing an angle greater 
than ninety degrees. 


WIRE-GRIP.—Harry .A. Mossman, Manderson, 


DEVICE FOR MOISTENING AND SEALING EN- 
VELOPS.—Cuar.es L. Voss, Westerly, Rhode Isiand, 
The device comprises essentially a combined water-reser- 
voir and handle, the one end being provided with a 
sponge and the other with arolier. After the gummed 
surface has been moistened by the sponge, it is evenly 
and squarely sealed by means of the roller. The entire 
method is so simple and so cleanly that the device should 
do away with the old objectionable method of sealing 
envelops. 

BILLIARD-CUE-TIP FASTENER.—Wituiam Hess, 
Manhattan, New York city. The invention provides a 
fastener for the tips of cues, which will be practically 
indestructible and will permit a new one to be applied 
whenever the old one becomes unfit for use. The fast- 
ener comprises a plate and a blade fixed rigidly in the 
center thereof, with its end portions extending respec- 
tively beyond the faces of the plate. The lower end 
part of the blade is adapted to enter the cue-stick to 
hold the plate in place. The upper end portion of the 
blade is driven into the tip to secure it. 

THILL-COUPLING. — Ricnarp Eccies, Auburn, 
N. Y. In this invention the shaft-shackle has the eye ad- 
justable to any size of pivot so as to permit quick shift- 
ing and prevent the aceidental dropping off of the eye 
from the pivot, The shaft-strap has an eye at one end, 
which eye has a hinged section. A bolt is hinged to 
the strap and extends through the hinged section of the 
eye. A nut on the bolt is adapted to be seated on the 
hinged eye section, One arm of the nut engages the 
eye portion of the hinged section, the other, the strap. 

COMBINATION PULLEY AND SASH BUCKLE. 
—JvuLivs Brower, Manhattan, New York city. The 
object of this invention is readily to permit the change 
of the device from a pulley-buckle to a sash-buckle, or 
vice versa. The buckles comprise separable body-mem- 
bers furnished with guides which receive the connect- 
ing straps when the buckle is used as a pulley-buckle. 
Clasp devices unite the body-members when the buckle 
is used with a sash, The clasp and guide being moy- 
able, one can be adjusted out of the way of the other, 
and vice versa. 

APPAREL-DRAWERS. —Joszern R. Warrs, St. 
Josephs, Mo. This garment has a body and a waist- 
band, the latter lying closely around the waist, with its 
upper portion beneath the corset. The body of the 
drawers is formed at each side with approximating ver- 
tical slits producing a rear flap. The upper edge of this 
flap ends at the lower edge of the waist-band, which 
leaves the flape free of the corset. The flap can be re- 
leased without disturbing the waist-band. The waist- 
band of the garment under the corset is thus capable of 
being worn without interfering with the unrestricted use 
of the drawers, 

TOY.—Tuateon Buiake, Philadelphia, Penn, The 
toy comprises a barrel which carries a picture. A wheel 
mounted therein has a non-continuous web which ex- 
poses the picture as the wheei turns. To provide for 
rapid revolutions, there are means for assisting the ap- 
plication of a blast of air to the wings carried by the 
wheel. The picture appears when the barrel is tarned 
and is invisible when the barrel is at rest. 

PAPER BOX.—Josera T. Craw, Jersey City, N. J. 
This device provides a slide-box for tacks or other small 
articles. It is constructed from a single piece of material, 
and so folds and connects certain members of the piece 
that a tube and a sliding-tray are obtained, The tray is 





8S. D. The device is to be used fur gripping and stretch- 
ing fence-wires. On opposite edges of the stock con- 
vergent cheek-plates are mounted. Against the cheek- 
plates jaws are movable. Guide-plates and a stop-plate 
are also provided, The jaws are moved forward; and 
the inclined cheek-plates cause the jaws to be moved 
toward each other. Then by means of a suitable stretch- 
ing device drawing longitudinally upon the gripper, the 
wire may be stretched. The greater the pull on the de- 
vice, the greater will be the clamping effect of the jawe 
upon the wire, 


ENVELOP.—Henry Trencearp, Jr., Manhattan, 
New York city. In “tension-envelops’ of the type in 
which a cord 1s secured to the back of the envelop by 
means of a tubular rivet, dust and dirt sometimes enter 
and thus soil the contents of the envelop. Moreover 
the exposed inner end of the rivet is apt to scratch the 
contents. To obviate these difficulties, the inventor 
employs a cap-piece in connection with an inner washer 
to cover the inner cnd of the rivet, 


capable of entire withdrawal from the tube and then 
spreads apart, so that the contents are made accessible to 
inspection. When the tray is withdrawn from the tube 
and spread, it can be quickly restored to its position 
within the tabe. 

APPAREL-BELT.—Amanp WieHarD, Jersey City, 
N.J. The belt contains two main sections, the rear one 
having loops at its end through which the sections slide. 
There are clips on the rear ends of the sections with an 
clastic attached to the clips and also to the rear section. A 
ribbon or tape is connected with the clips and to the rear 
section, being between the elastic and this section. It is 
adapted mainly to waist-bands for women’s wear. It 
yields lengthwise, thas securing a snug and easy fit. 
WINDMILL-WHEEL. — Joun E, A.pens, Wisner, 
Neb. The wings of this apparatus can be readily set at 
any angle, according to the force of the wind. For a 
strong wind, a weight is shifted in toward the fulcrum of 
a lever. For a light one, the operator moves the weight 
outward on the lever. This insures a uniform running 





ORNAMENTAL OBJECT.— Emme Bick and 
Caarves II. Hany, 1417 State Street, New Haven, Conn. 
The principal object of the invention is to ornament ar- 
ticles in imitation of tree-bark, with knots projecting | 
from the surface. This effect is secured by covering the 
object with papier-mdché while in a plastic state and | 
embedding in the papier-mdché ; lugs of wood which | 
project and are also covered with papier-mdché. 

APPARATUS FOR IMPREGNATING WATER | 
WITH GAS. -- Epwis C. Worns, Manhattan, New | 
York city. There are one or more receivers for the | 
water to be impregnated. The gas is taken from one or 
more ** bottles by pipes to the water-receivers, and the 
water is then charged with the gas. The aerated or impreg- 
nated waters are to be dispensed from the receivers by 
pipes. A chamber containing gravel is interposed be- 
tween the dispensing pipes ; and the water is caused to 
pass through this chamber, the gravel therein serving to 
break the water into separete globules or drops. 


PIPE-COUPLING. — Cant Exsee, Brooklyn, New 
York city. The mating sections in this apparatus can be 
quickly locked together and made water or fluid proof. 
They can be readily separated under al! weather condi- 
tions, These sections have a transverse tongue-and- 
grooved connection. The part provided with a tongue 
has an offset bottom surface adapted for ase when the 
sections are to be uncoupled, the other has offset faces 
adapted to be engaged by a clamping device and a latch 
between the two sections. 


BADGE.—Brnzamin Harris, Manbattan, New York 
city. This article has the ribbon-supporting rod pivoted 
at one end of the badge. A fastening-pin is parallel with 
the rod and pivoted to the badge between the pivot of 
the rod and the opposite end of the badge. There is a| 
connection between the rod and the pin. The end por- 
tions of a front plate are turned back behind the back 
plate and engaged with the ends of the front one, to 
bold them together. 








in light or heavy winds, and without requiring the tarn- 
ing of the wheel out of the course in which the wind is 


blowing. By thie arrangement the wind-wheel is never 


| unduiy strained. 


HORSE-CHECK.—Rosert T. Geer. 178 West 94th 
Street, Manhattan, New York city. This simple 
horse-check comprises practically two parts, a bracket- 


| Strap and a check-rein, so arranged that a pull upon the 


check-rein will cause the bracket-strap to bring pressure | 
upon the glands of the neck which lie just back of the 

jaw-bones and constitute the most sensitive part of a | 
horse's neck. So efficient is the device that a horse 
can be checked almost instantly. The check is in- 
visible and detracts in no way from the appearance of 
the animal or harness, The device is now being manu- 
factared. 





Designs, 

SHOE.--James H. Sparks, Chicago, Ill. The fasten- 
ing line is extended in a compound curve across the in- 
step, with the two ends terminating at opposite sides of 
the front center of the shoe. 

PICTURE-FRAME.—Wiiu1am H. Hourz, Brooklyn, 
New York city. The design consists of a Viking ship, 
seated in the stern of which is a cupid holding a torch. 
In the sail is an opening to receive the picture. Orna- 
ments are used to heighten the artistic effect of the 
whole, 

GAS BURNER.—Lewis 8. Brown, Columbus, Ohio. 
The body of the burner is annular and is provided with 
a removable flanged centerpiece. The construction is 
such that the interior of the burner can be readily 
cleaned 

Nors.—Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 





Wusiness and Mersonal. 


Marine lron Works. Chicago. Catalogue free. 
“U. 8” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. ©o., 10 Bell 8t., 
Chagrin Falis, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sta., N. Y. 

The celebrated “ Hornsby-Akroyd”™ Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. 
By mail, #&. Munn & Co., publishers, 341 Broadway, N. Y. 


t@” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address muet accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication, 

References to former articles or answers should 
give date of paper and page or number of question, 

Inguliries vot answered in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
n our columns will be farnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 

rsonal rather than general interest cannot be 
expected without remuneration, 

Selentific American Sapeiomente referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 








price, 
Minerals sent for examination should be distinctly 
marked or labeled. 





(7958) W. E. 8. asks: 1. Which system 
of dwelling house heating is most desirable, reliable and 
healthful: steam, hot water or air? A. Each of the 
three systems named are desirable, reliable and health- 
ful if properly installed on sanitary lines. All three sya- 
tems are largely in vse and each is selected to meet the 
tastes of house owners or firet economy of erection. The 
hot water circulating system is probsbly the highest in 
firet cost, cheap to operate, and a most convenient sys- 
tem to regulate in moderate weather. Steam is best 
suited to a cold climate where an active element of heat 
is required. The bot air furnace is so much a universal 
heating agent that but little can be said against its use- 
fulness and convenience in small and medium-sized | 
houses. With any of these systems used in modern 
dwellings ample ventilation is had from open fireplaces 
and windows. Where there are no fireplaces ventilat- 
ing registers near ceiling and floor with flues to the roof 
are in order. 2. How should ventilation be provided if 
water or steam is used ? Would it be eufficient to put in 
main hall on first floor of two-story house, for ventila- 
tion, seventy-five square feet of heating surface boxed 


area? The house contains about 19,000 cubic feet of 
space and is occupied by six persons, use electric light 
and also a few kerosene lamps, say one for six hours in 
twenty-four. A. Artificial ventilation by a radiator in a 
flue closure is not needed, except in buildings of com- 
plex structure. 3. Where would be the best place for 
foul-air flue, and what size ? If at bottom of room, how 
will current outside be kept from entering? A. Foul 
air flues, if properly provided above the roof, will seldom 
draw down when the house is heated. Summer drafts 
may be occasionally downward fur the same cause as 
with cold chimneys, Heated rooms will always cause an 
up-draught in a ventilating flue. 
for finding size of single and double belts for transmit- 
ting power and-also size of shaft, where speed and | 
power is known? A, The rules for belting are some- | 
what complicated by the angle of contact, tension, 
quality and kind of belting used, 
and belts are fully set forth in tabulated form and con- 
ditions, in Kent's “ Mechanical Engincer’s Pocket Book,’ 
which we can furnish for $5 by mail. A general rule for 
single leather belts is to allow 144 square feet of belt pass- 
ing a given point per minate to equal one horse power. 
A double belt is about 40 per cent greater in power than 











the name of the patentee, title of the invention, and date 
of this paper. 


a single belt of same width, but must have greater ten- 
sion. The rules for shafting also vary very much with 
the kind of metal as iron, cold-roiled iron, steel and the 
conditions of use ; which are fully set forth in formulas | 
and tables in Kent's pocket book. 
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Adding machine, Pa Gallen. A. 8. Dennis.... 657.246 
Adjustable roller. . Gulick 








Alumina, ae, © — 
Anchor, —* T. Bunje 
Animal t H. Larimer........... 
Aspirator, W. J. iy et is atcoedye 


Automobile, W. O. Barn 
Automobile vehicle. H. wv. Li . 
Axle lubricator, vehicle, W. x Oléasto’ beose-eve ce 
Bag machine, M. Vierengel... se 
Baking powders, packing, W. P. Clot 

Baling press. C. J. Johnson... 

Baling press. H. C. - i 
Barrel washing machine, J > ae 
Battery re ¢ He Melvin. 
Rea ivin.. 





in and connected to fresh-air flue of one-half square foot | 


4. Can you give rule | 


The rules for shafts | 





Belt tightener, G. B. Travis 
Bicycle, G. 8. Bartiett.. 


Bicycle parcel carrier q. . Rothaermel.........- 
Blasting. lead wire for, W. H. Williams.......... 
See Shoveling rd. 


Boiling meats, form for, F. A. Lansing........... 
Bolt. See Coupling bolt. 
Book binding, C. J. Taylor. .........ccccesceceneer ee 
Bottle collar, G. W. Williams. 
Bottle stopper, C. H. Seelig.. ncimtininns 
Box. See Cigar box. Display ‘box. “Launch box. 

Mail box. Match box. Packing box. Paper 

box. 
Box covering machine, H. lnm OST 417 
Bracket. Lamp bracket, Wi indow bracket. 
Brake. See Wagon brake. 
Brick bending device, W. A, Noreross... ... 57.24 





Bridge, lift, La Pointe cibonesoevedace OTT 
Broom, — 84 0, &. Kulman.. be cboces een . TAZ 
Broom holder, J. T. Mumford.. some cqeete 1 
Brush, B.C. Collins ane Gi od 


—_ blowing and "propelling pipe, F. L. tig. ei 
PT ae 657,165 
Burner. See Hydrocarbon vaponazing burner. 
Burning pulverized and liquid bydrocarbons for 
fuel and heating, 8 M. Trapp. & 
Busser ouster, iA LA  Evetenes pe eencengetpéesecers 
Button, R. H. inpetindeeatenspe +e é 
Cabinet, Ww. on » . 
Cabinet, ortable, C. 
Cable, submarine, ". v 
Camera, focusing, J. D. Morley. 
Can. See Oil _ 
Can filler, J. BE. A PC ae . 
Can wiping mac ee M. J. Hawkins............... 



















Car, cattle, EB. RykoveRodl ......cccsscccccescesseee tor as 

Car fender, R. Ve PRGIEN oc neeeceveees e6n0es. a0 tne 7.180 
CRO CER, Te T. COMB. 20. ccvccdccceccivcece 657,480, 657,48) 
Cy Sr es MEI bon cb cba cucencconseonecesd 657,400 
Car seat cushion, W. K. Richardson...... 667,501 
Car seat striker arm, % 8. Johnston...... 667.198 
Car underframe sill, P. Bettendort. 657, 154 


Car wheel, H. W. L tober g> unsuge cenndée 
Carpet fastener, stair, J. & Jardine 
Carrier and feeder, D. Webre....... 
‘ask, barrel, or keg, G. H. Ricke.. 
‘hair. See Dental chair. 
heck protector, G. C, Baker...... 
‘barn, R. P. Tompkins. ap epeies 
gar box or packing, L. & M. Berge 
‘gar or cigarette, N. Du Brul . 
leaner. See Grain cleaner. 
‘lipper, hair, D. J. Archer. 
‘lock, geographical, Johnson « Jameson 
‘lod tender aajuster, 8. B. ¢ cee 
loth Sniphing mac bine, phe amatic, F. Stiner.... 
luteh, W. K. Liggett.. > 
luteb, friction, J. L. Taylor... 
oal washer, KE. A, Stewart 
Cock, stop and waste, W. Il. Rawe 
Collar, horse, C. A. French. od hisfpe 
Collar seam dampening machine, G. Binder.... 
Collar stiffener fabric, Mann & Stumpe........... 
Colter, rolling, C. H. Melvin 
Commode attachment, J. A Hackenberg... 
Composition of matter, J. K. P. Shelton.... 
Condenser and feed water heater, steam, R. H. 
DE Ma checr secede cercsccevcnseasesounsaregerins G7 At 
Cooking, heating, ete., ; 
Parish. 


e0n0c70000005° 


Copper from solutions containing. antimony AS 
an impurity. refining, mlapetns marew Ay 
Corkscrew, R. W. Jorres....... of 
Corset, apparel, C. (Seed ret eco cee pale 
Corset, apparel, J. A. Rediok......... 00.6. ..6eccaee 
Cot or couch, gimbeles. Hite hens «& Mayhew ceees 
Cotton compress, C, E. Mallett........ ogee @ 
Cotton gin feed, J, ie c Soames. . 65 
Coupling. See Fender coupling. Thiil ‘or “pole 





coupling 
Coupling bolt, threaded, G. te es eee et eees 657 207 
Crate, bottle, T. Booker... seneceous Gee 
Cultivator, G. BE. Evans.. eoeveserecevesys 657,313 
Curtain fixture, G. H. Forsyth................. 657,269 
Cushion, See Car seat cushion. 
Cut off, tripping, Bradbury & Wasbington........ 657,210 
Cutter. See Butter cutter. Stalk cutter. 
Dehorning, stock for neteing eattie while, BE. C. 
PRRicoc ons on 00 bebcucestcedbsvdessertaderce 687.379 
Dental chair, F. Ritter. vhane 657,300 


Dental perposss, electric lamp for, B. KE. Law- 
ton ° 
Diamonds, ete. 
Anderson... : 
Dish washing mac hine. K. Sandstrom... 
Display box, W. 8. . spvanecswacshsachpesese 
Distributing machine, F, 8. Converse, Jr....... ‘ 
Doffer blade, A. COMMING... 0... pe ceeeecewenr ee 
Door fastener, portable, C. EL. Lingle........ . 
Drawer for card indexes, D. B. Hunter ereececese 
Dredging apparatus, A. McDougall ...... ...... 
Dress protector, Mann & Stumpe.. 
Drill jar and coupling, Tl. Seevers............. 
Dust pan, A. R. Leib. oe 
Dyeing apparatus, J. C. Tbhickina, 
Dyeing machine, Morgan & Menzi 
Kar muff, W. H. Hartmann.. 
Keg case filler, W. H. Hansell 
Keg separator, A. Lindsay “a 
Electric furnace, H. C. McBrair..... ; 
Electric lock, H. G. ¢ arleton 
Electrica! conductors, stringing or “supporting, 
L. Hackethal.. ° 67, 104 
Elevator. See Water elevator. 
Elevator, C. W. & W. D. Baldwin........... 097.38 
Elevator controller, L. W. Southgate 
Elevator speed controller, electric, J. D. ‘[hider 
Elevators, automatic safety cut off for, G. G. & 
A. G. Guentber...... 657,196 
End gate or shoveling board, H. K. Crissey. 657,008 
Engine. See Explosive engine. Gas engine. Ro- 
tary engine. Steam engine. 
Engine, L. Schulz és 
| Engit p COO oe Ee explosive, a. WwW. ‘Rea... 
| . ° 








in metal holders, setting, Q. 
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Pp, Kmory 
| Enve apr office, J. O. Muenich.. 
Kxplosive engine, 8. F. Beetz 
Explosive motor, multip sle piston, 
monier . - 
| Kye protector, B, G. Stevens. 
brie. See Collar aioe fabric. 
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Fat skinning machine, T. W. Taliaferro..... . 
| Faucet, Hannifin & (eee eRe 


Feed water poner and purifier, ?. Gunning bedeese 

Felly plate, C. Minshall ‘ e _ 

Fence post, . I. Wiggina............ , 

Fence spacer bar, wire, W. McC loskey. 

| Fiber forming machine, ©. M, & O. C. Terrell. 
Fifth wheel, H.C. Awe meeece 

Fifth wheel, F. KE. Wilco ‘ : 

ile, bill, J. 8. bausmens.. e ote 

ile for proof, copy, ete., C. E. N. Lancaster 

titer, J. Davis. 

iltration apparatus, J. B. Williamson... ....... 

ish hook, C. ove 

ish trap, J. O. 4 

ishing float, L. P. Gibson 

lusbing apparatus, nxutomatic, "A. W. Barton. 

ruit gatherer, Keefer & Karr... 

vel, mac — for making straw or peat, Bunker 
& Horr 657,157 

Fuel preparing and feeding apparatus, A. A. Day, 

657 U8, 657 300 
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bie ete tee tee 


Funnel, telitale, W. C. Belden............. 
= | Furnace, W. Smethurst.. 
Fuse, R. Hundhausen os ceebeee 
Gage iliuminator, N. A. Christensen......... 
ae apparatus, G. KE. Allen .. 
arment supporter, J. V. Wasbburne.............. 6 
| Gas engine, explosive, Starr & Cogswell 
Gas generator, G. Woods veeen poccepececes @ 
Gas generator, acetylene, Blauvelt & Cranston.. 
Gas generator, acetylene, A  f epeeaey ¢ 
Gas generator, acetylene, KR. Scofieid.. 
Gas generator, acetylene, w ormald & Ames... 
Gas bolder, T. W. Marsden.. . 
Gas manties, reinforcing incandescent, Oo. M, 





Thowless «» 667,102 
Gas vending machine, coin contro led, W. Web- 
WOR noe oc nccccsccsccccege-cocrececoccescosecosesesocs 657 203 


Gate. See End gate. ‘Siding gate. 
Gate, G. O. Culver 
Gate, W. N. Simpkins peosees 
Gear. reversing, E. 8. Sloan 
Gearing, worm, C. M. Jones.... 
Generator. See Gas generator. 
Glass blower’s machine, C. A, Dunbar.. 
Governor, marine engine, J. Weir.. 
Grain cleaner, J. P. Adams 
Grain sack holder, I. A. Hddy.... 
Grate frame, W. G. Harlow 
Grater. E. Crupe opeceseoeee 
Gun, pneumatic, FE. M. Goldsmith. hpachadbedaapSesee 
Hammer. power, L. 1). Howard. deticaqecds 
Handle bar, adjustable. E. ¥. Landis. 
Harvester, corn, Farrall nl 

Harvester reel automatic adjustment 




















ring, disk, C. Hz: Melvin... .....6....ceeeweccceces 657.201 
searing, disk: Poole... ...++.+ -» 657.204 
ted couch, J. Thom ep eeccece se ccccccoesosoosoecs 657.469 
Ste GU, E> NEE eoencvccenen sedans caneees eecdece . G.279 
jeer drawing device, lager. Handy.......... 657,106 


teer ure 
tell, Bevin & Arnold 
fell, bicycle, N. N. Hill... 





arder..... pane 7.229 
Hasp fastener. N. Milam... 657 494 
Hat fastener, FE. Dashwood.. i S87 
Heat into work, apparatus for convert 

Sb: clsh ipastth chin cipbadiaetcceoRarencudl GBT Bez 
Hoist. fluid pressure. 'N. A. Christensen: 20022772: 457 332 
Horseshoe, adjustable nailiess, H. R. renter. 7.406 
Horseshoe, spring tread, 0. W. Siebenhaar........ 7,298 


(Continued on page 174) 
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Scientific — 


SEPTEMBER 15, 1900, 

















































Hot alr furnace, C. Olsted. .......00deneeceseseee ens OTIS —— * : = - 
00D or METAL Hydrocarbon vaporizing burner, “Politaky & | DI ‘ 0/) fi c f CVICE FIL FR 
ui inesd: anonthtneiiiainitet etna bhe speabatn 657,447 iff ii} J ei vl LANL ¥ ILL LiL 
Workers Incanseusont mantie, 0. M. Thowless..... ... a 714 ys r 
incandescent mantie or bvod, refractory, . It ts of the consistenc paste, in ¥ teugh, elastic, adhesive so 
pS RR SEER 7 eanead 7.235 kuble. 1% \e =— best floor im the world, the cracks so ly as to 
Without = over choga ine ubator exe tray, J. L. Cousins. 7,089 make the Beer book ke one plese. is is h he im its ——— = away 
use oar Foot an rN ower ndicator. See Street and station indicator. “WA an >} v oo EN wvseus to an 
Machinery. Send for Catalogues indigo white anc making same, stable, A. , KES © riooks Look Likt NEW. man be a lied. wi without tools or 
| Stiegelmann, 652,320 rt labor box in 1, # Band 10 Ib. aint Send §1.00 for enough to fll 2¥ square feet 
A— Wood. working Machinery, ee a ’ ~" t of ordi eurface. — 
B—Lathes, ete Indigo white compound and | making same, M. of ordi ANUP ACTE 4 sare 4 Lock ne ex 
. ~ Bazien : 7,907 Mapuiactnred only by the. "GRIPPIN ‘MANUFACTURING we x ae oS NEWA K NEW ¥ 
SENECA FALLS MPO. CO. ~ or Inhaler, P. 1 r Donovan esac + 61408 aoa sat 
05S Water Si., Seneca Fatis, N.Y. a ’ Ink. making, D. J. Ogilvy 179 
695 Water St., Fatis, N.Y. | Iro ning hine, collar or cuff edge, UG. Binder.. : 6st .aaD seme —T 
ar. See ow jar. 
AMERICAN PATENTS. — AN INTER- | J0it. See Piping joint. | Ratt joint. ; 
é “ 4 ‘ 1} box dust _P. —— A 
esting and valuable tabie showing the wemieres aoe Koitting ot ote SY To tisber. : =. 182 s 
ranted tor the various subjects apon which petitions | K t hi knot tuated st w.é 7.410 ‘ mir S ADI 
have be on ee oe tbe es ee SS ee Lamp. acetylene was. “Hofmann... a Te WORLDS STANDAI 
" a tr, No. 1002. Price 0 cents. To be had at roto arc, T. e broban 657 483 
this office and from ail newsdealers. Lamp. electric arc, J. Melzer 657.432, 657.433 
— Lamp, electric are, L. R. Prentiss.... cones GOT450 
Lamp support, electric, W. A. Swan............... 657 .4R * 
Lamp, suspension. W. Fahndrich 657 46 
ar I: 
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SHEPARD LA" THE CO., 
BARNES’ 


NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great ccennnaae 


an be ins » 1600 without 
bit d d 


tas aT 
LBA A p 





and Terret Lathes, Plan- 
ers, Shapers, and Drill | Presses 
im W. 24 St.. Cincinnati, 0 








The apeed 





BARNES ©9@., 
Reekford, Tl. 


. F. & JNO, 
1999 Ruby Street, 


The Coburn Patent Trolley Track 


Store Ladders. 


A PAIR OP STAIRS ALL ALONG 
THE LINE OF SHELVES. 
¢®” Send for Book. 
The Coburn Trolley Track Mfg. Co 
HOLYOKE. MASS 


“NEW YANKE 
DRILL GRINDER. 


A MECHANICAL TRIUMPH. 

608 of time saved All guaging and near- 
iy all adjustments done away with 
Any Clearance Obtained Instantly. 

Catalog of 7 styles, bet or electrica 

WILMARTH 4 MORMAN C®., 

Grand Rapids, Mich., U. %. A. 


- Presses for 
Sub-Press Work. 


Five sizes. Sub-Prosecs and 
Tools t. order. 


ge Send for Uirculars. 


BLAKE & JOHNSON, 
P.0.B0ox7, WATERBURY, CONN. 


ROOF YOUR OWN BUILDINGS. 


at slight expens. of timc, labor or money with 

Warren's Natural Asphalt Stone Surface Ready Roofing. 

Surface is completed at 
factory and requires no 
painting Durable an 
comparatively fire-proof 
in rolls of WB 
made of genuine Trinidad 
asphait Write for par 
ticulars to 


Warren Chemical & Mig. Co., 86 Fulton St., 













| 


Mas ? inch 











ap ede 


New York. 


THE EvREKA CLIP 


The most useful articie ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally Hook merker and paper clip 
‘oes not mutilate the paper. Can be 
poscosiy In boxes of 100 for Se. 
nad of all booksellers, stationers 
or by mal) on receipt 

. price. Sample card, by mail, free. Man 
ufactored by Conealidated Bafety 
Pin Ce., Ho x M1, Bloom@eld, \N. J. 


ON O28 


1 ‘ed re 
7. be 
d notion dealers. 








YOU MAKE $5°° A DAY EASY 


Silver, N 
y= te = it —_- — 
Prof. Gray's Machines, Mietes Watches. 
Jewelry, Tablewire, Bicycles, all metal 
goods. WY) EX PERIENCR. Heavy plate 
Modern methods. No toys. We do plat 
a ing, make cucits, all sizer. Complete, 

all tools, lathes, materiale, etc., ready 
for work, The Reyal, aew dipping 
process, quick. cary . hh you the - fu —— —s 
formaies free. Write totay. Pamphiet, ea 
D. GRAY & 00., Plating Works, © SENCENNA TLE . 


MANUFACTURE OF BICYCLES.—A 
very comprehensive articie giving the details of con- 
struction of every part of these vehicles. With 51 en- 
aravings. Contained in SCFENTI¥VIic AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. To be had at this 







office and from al) newsdealers 


PRINT| 
YOUR 


OWN 
CARDS, ete. 


$5 PRESS 4 Circular or smell Newspaper Press 
Ss T Majed easy. Money 
maker or saver. wena st wT Catalogue, presses, ty pe, 
paper, THE PRE ESN CO., Meriden, Coun. 


A USEFUL ATTACHMENT —_......cem 
One of the most useful appliances in connection with 
oar &ine Precision Lathe isthe Traverse Mil- 
ler end Grinder whicen oiils and 
rinds work the entire length of 
athe. it is invaluable for such 
work as fluting.chaoneling, groov- 
ing, keyway cutting, ete. Basy of 
adjustment to any angle. The 
finest and most accurate of work 
attachment none better possible. 
broaches, counter bores, etc., 













aw 5 


can be done with this 
aL —, - reamers 


FANEUIL WATCH TOOL CO. Brighton, Boston, Mass. 


DE.FIANC ST oebranet Si WORKS 


: 























! 


Nightingale.. 744 
Measuring device,, A. B. Pratt. . 7,20 
Measuring, —wy and rolling machine, cloth. 
Livingston & Rodger 657 428 | 
| Meat, curing, G. A. Washburn eucgen 7.258 a STANDARD GAS LAMP. 

9 | Meat curing apparatus, G. A. Washburn.......... 667.3% Wnuos invention. 1-6 the 4 
Mechanical movement, J. Schies 657 4565 6 times the lie © Sentect! Ae 
Merchandise, means for collecting, conveying. ent styles. ail m All brass. 

and depositing articles or packages of, L. i 7 Country people can now have > Tight brighter 
Abraham 657,281 aan than electricity and chea than kerosene. 
Mercury. making oxychlorid of, R. Torebia.. 657,525 | Be \” Can furnish thousands of testimonials from 
Mill. See Windmill | ' »ple using them for months. Agents —_ 
Mosquito and fly guard for beds, etc., portable, 4 Ine m: mer. bey for exclusive 
H. A. Strawss.. . 657,200 SPAS en LAMP ©®@., 
Motor. See Explosive motor. Sewing machine 118-120 Mie igan § Chicago, TH. 
spring motor. Tide motor. 
Mower grass carrier, lawn, KR. F. Krause 657 








Nat and bolt lock, C Tipton. socee 
; oc o ears. Automatic governor 
Nut lock, M. i. Sutveiy......0.2. tes dynamy irrespective of size 
Nut lock. J. J. Simons. aoears ne! ve 4 of fly wheel pas 
Nut lock wrench, W. E. Ball — Ay -. i. qm be aes. Size 
| Ot! can, T. W. Alexander (04 x 10 x inches. “Weight 3 % Ibs. Made for either 
Ores, etc., apparatus for conc ventrating a and 1 sepa- uch or) Send Jor Circular § - 
rating, J. Buss «7.98 | MOTSINGER DEVICE MFG. CO. Pondicien, Ind. 
. a —E —_ 


Pace ~=p device for annular joints, B.C, 


| 
| 


a} 


uare feet. | 





Lamp. vapor burning, W. Mitchell 
Lamps, safety spike for suspending underground 
safety, James & Pearson 
Latch, W. F. Herdrich. 
Lathe, tarret, Bardons & Drake 
Lathe, turret. C. A. Johnson 
Leather staking machine, H. Roeske 
Level, spirit, C. L. Newton . 
Life preserver, L. 8. Bickley 
Linotype machine, J. H. Lynch. 





L os Sapenens spoasates. cooling ¢ cabinet for, 
ST scincathewnandneenceenteneeseuncods i 
Loc 3 


See Electric lock. Nut and bolt soem. 
Lock, Nelson & Wood.. eevee 
Locomotive frame, PD. A. Wightman. 
Locomotives, etc., apparatus for handling, wR. 
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as ecceseces 
Loom, G Hotebina. osenece 
Loom stag hment, J. W. Dawson are renowned for their ac 
Loom ebuttie, N. Durand. .............. cc ceceseweee aoe and durability. The 


Genuine Ruby Jeweled Elgin 


comes in sizes and ays to 


loom warp stop motion, R. Crompton 
Lubricator. See Axle lubricator. 
Lubricator, Cox & Gray.. een 





Labricator, F. Glelow, 8r........ ..csseseeees suit everyone. Sold by jew- 
ROO, Mie MD 0. oe actaschoccecdeccesores elers. 

Lunch box, collapsible, L. J. Hills.. inaanete An Elgin watch always pes 
Magnesia alamina, making, M. E. Rothberg.. the word “Elgin ved o 


Mali box, O. H. Orendorf?.. 

Mai! sack catching and delivering mechanism, 
D. Cummings.. 

Manore distributing machine, W. Jager..... 

Match box, M. Epstein 

Match machine, F. L. Van Dusen... 

Measuring areas of surfaces, machine for, 


ie = tally ganranteod. 


ELGIN asus WATCH CO. 
| ELGIN, ILL. 


M. 



























G. Diezemann 
A. 


Music box star wheel mechanism. 
Musical instrument, mechanical 


hausen. 

Noazzie, exhaust, W. R. Frederick 
i 

M. 


12 | ECONOMY IN GAS ENGINE IGNITERS ... 
" is reached in the ‘A UTO-SPARK ER.’ 

It won't burn agetreses. Sa 
cost in one year. yor tts 


auesemely durable and 
chiu teed. wil ast ‘for 


G Brach- 


Nozzle, vent, A. N 





Packing box, J. H. Harrington... 





‘Batchel- 






















73 | The Olds Gasoline Engine 
is a simple, well made and very 
economical power. It has no 
complications. 1 to 

) h. p. stationary. 
Smal! sizes self con- 





le 
Pac cen. carton or shipping ee: for "piston, 
3a Pratt 657.20 
e Bed pan Dust ‘pan. 
a apparatus for making preaepeenenetey J. ut 
er 






























» oer Nonrag J. A. Wagnitz... t i. oy 
t «per box blank making machine, H. Inman. .. “potuted ex 
Paper box or lid, F. Knobeloch vines, 2to 9 h.p. ma- 
Paper pulp screening vat, H. E. Wambold rine. Send for com- | 
Paper trimming, pasting, and pempeegiein canenine, | plete catalogue. 

wall, W. D. Taber 7.408 | 

Pedal rubber, F. T. Robinson. : 657.275 | Olds Motor Works, 
Pen, ete., cattle, Wood & Williams ; 657,189 | Box 418, Detroit, Mich. | 
Re be > mg AF Cross.. conce cococcecs GED 
*enholder, G. ( ard edececocceeves . 7,370 aé | 
pnoncarach. ns cincanadamsemencséinniie 657.250 WOLVERINE’”’ | 
ano action or other keyboard instrument, be | 
P noe ampeiian o- tion, » Guana, A. Nickel... " fr: c Gas and Gasoline En 
Pile spreader, T “1s... saineeaa STATIONARY and MARI | 
Pin. See Safety =. | The “Wolverine” is the only reversible 
Piping joint. J. W. Wigmins.................... 657,372 | MarineG: oa fagine on Cae meahaek. 
Pith and fiber of cornstalks, apparatus for sepa- | It is the lightest engine for its 
rating, 8. Dyer 657.341 | power. Requires no licensed en 
P anter. and fertilizer distributer, combined, A gineer. Absolutely safe. Mfd. 3 by 
V ootten 657.149 
Planter, automatic check poy corn, L. J. Lindsay 657.246 WOLVERINE MOTOR — 
Planter, check row corn, L. J. Li indeag ‘ 657.245 12 Huron St | 
Planter, corn, L. E. Ww ~ Rt Hae . O44 Grand Rapias’ Mich. | 
Plow. J. J. Marick... 657.4 
*neumatic dispatch tube apparatus, J. Me Cow- | 

iey koe wsrow | ARMSTRONG'S PIPE THREADING 

P neumatic transit tube carrier, B. C. Batcheller.. 657.079 
*neumatic transmission system carrier, B. C. 

Hatcheller eee. CTT CUTTING-OFF | MACHINES | 
Pneumatic tube carrier, B. C. Batcheller.... 657.076 | Both Hand and Power 
Pocket, garment, J. 8. Coyte aeabesns 657,310 Sizes 1 to 6 inches. 

| Post. See Fence post Water, Gas, and Steam Fit- | 
Precious metals from their ores, separating, H. ters’ Tools. Hinged Pipe Vises. 

de Raasioff -«+» 667.281 Pipe Cutters. "Stocks and Dies | 

P re serving ae Spperates. W. A. Sheldon.. . 7,276 un v to be 
c ress aling press THE BEST. 
rinter's ‘furs tture. W. G. Slauson.. . 657.24, 6 
Printer’s quoin, W. G. Siauson. 7.252, 657 wae Seeranens MFG. CO. 
Prin’ ne. folding, and delivery mechanism, G. R. dgeport, Conn. * 
. rojectiles, beffer block for Muminating, Rk. 7. K ROMSKO P 
*ropeLer wheel, C. E. Johnson 48 | Ph t h 
Pamp, 6. G. he 
Pump, GG. Gag... Color otograpny 
Pone bing, obearing. and shaping ‘machine. P. Nature's Reflex! “ It seems aimost a miracle!" 

Lor ' .... 637,272 | “ To the already long list of marvelous devices which 
Rail joint, W. A. Moreiand 657,352 | will come into common r -day use must be added 
Re ils devive for preventing creeping of. J. L. this last and most = of science.” 

Pope.. 295 | Kromskop’s vomeerene and Ly 44 

7 t2™ Send stam 


ss | Cameras, now ready. 
IVES KROMSKOP COMPANY, Incorporated, 


Ratiway, closed conduit electric, 


657 2% 
‘Dion. .657,311, 57. 
| Railway, electric, T. P. Chandier.. on 





Mallway signal system, automatic, J. W. Latt an i 

Railway switeb, G. H. Fairchild... tig. § 657 088 | 1324 Chestnut Street, Philadelphia. 

| Kattwes system elgetrie, BE. Frischmuth.......... ott — ———_——— 

Rallway tie. KB. A. St itadegenuadatnian 7.492 

Ratchet wrench, a. fr 657 49 - 
Razor blade safety guard attachment, L. Flinker S 






(reissue). 

Refrigerator car ventiatins notch, iL. 
iIntosh.. 

Register, W. L. Carter ° 

Rein guide, C. BE. Whitcomb 

Relay. static, L. Kitsee 

Rheostat controller, J. Dillon 

Riveter, pneumatic, H. H. Prange.............«... 

Road making machine, 8. T. Williams.. 

Roentgen ray apparatus, W. 8. Andrews 

Roller. See Adjustable roller. 

Retary engine, A. H. Gould 

Rubber. gutta percha, and their compositions, 
treating india, Hornune & Uansel.. 

Rubber sole. F. W. Whitcher 

Rubber stamps, manufacture of endless Lcsuness 
for, G. A. Pickup 


== Metallic 


sKADE MARA, 


7.4460 
nang | 

| SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
mw Ft LS ee pie ag 
G W. TRAINER MP6. 60. (Est 1874), 88 Pearl Bt. St. Becton, U RA 

















Safety pin. J. D. Conover... 7 
Sandpapering machine, J. L. Perry......... SST, 667 J 
Saw. R. Dale es j 
Saw blade. H. H. Bickford.. @ Sressece ; 
| Sawmill steam feed, H. G. Dittbenner. svccceeees 4 
Seaffold. G Curley ee c ——_— 
Scale. carpenter's, C. LATSeM........ ..+....ceeeeees 7.10 plete 
Beale. proportionate. Go Baowa. see teneereeeeees in | om P. Be. lgniver, Cylinder ine com . == e145 
Seves TJ Gaso plete with 
Screw driver attachment, £. 1. Schnetder.. 7 457 on Fae I — Cylinder aed 
Screw machines, device for automatically clam Qeven ether Gaetan porti ‘n rices. As@ 
ing and locking turrets to slides of, J. Setter... 657.241 | say and Seteer thia yi We guasunses on = 


Separator. See 


‘ge separator 
Sewing machine blind stitch, M. 8 


Combines the most approved 
form of high-class medicina! elec- 
tric apparatus, with muscular 
exercise. 

The machine is similar to the ordin- 
ary elastic exerciser which has been 
so widely used, except that it is 
mounted on a —— polished oak 

nel, and the s which run over 
he Heys are conductor through 
which the current is transmitted from 
the battery and induction coil to the 
electrode handles. The current can be 
a: from either hand through the 

to the other hand, or by means of 
the foot-plate through the body to the 
feet, or vice-versa. Th- current can 
be lated by simply touching a 
“slide, from so mild as to be just per- 
ceptible, to a strength sufficient for 
the strongest man. 

All physicians now agree that elec- 
tricity is a most useful agent in 
treating almost every form of disease, 
and the Fortis Exerciser wil! produce 
the same benefits as medical batteries 
at a fraction of their cost. This exer- 
ciser will be found of incalculable 
benefit to nervous and sedentary per- 
sons, as a stimulant that produces vig- 
orous and refreshing muscular con- 
traction without subsequen* exhaus- 
tion. For heedache, nervous - 
ness and exhaustion, insomnia, 

. new ,» and the many 

— complaints for which electricity 

is recommended almost 
MAGICAL. 

The machine is petty construct- 
ed, handsomely finished, and will 
wear indefinitely. The life of the 
battery is about six months and it can 
be replaced for 25 cents. 

Send for descriptive booklet. 


PRICE, complete with foot-piate, $7.50 
If your dealer don’t carry it, we will send by 
express, prepaid. 
THE BADCER BRASS CO., 
10 Broox STREET KenosHa, Wis 
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table lamp making its own acetylene. Contained in 
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The total dairy, pre 


‘amount to eo. 

4 Theépigzeen who —— Minis oman. cream and 
r They ph a in the broadest ,--3 on 
= large farms, carry arge he 
, and need for their work everything 

thats vs other farmer needs. 


) Their income is steady, not intermittant. They & buy 
goods the year round. For these they 

of all farmers, are most desirable customers, 

The readers ‘of HOARD’S DAIRY MAN are the most 
— — —— ve rs, the lead- 


and actio 

HOARD'S Dain T MAN 1 is admittedly the one author- 
i all questions affecting the dairy farm- 
er, his cows, crops. buildings and tools. 
Can any agricultural advertiser afford to miss the 
90,000 farmers who read HOARD’S DAIRY- 
MAN! Send for a specimen copy and ange 

for yourself the class of farmers that 


HOARD’S DAIRYMAN 
Ft, Atkinson, Wis. 
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NOW READY. 


Gas Engine 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, — 
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ion of Gas Engines =e clearly My Te py de- 
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First come directions for making the patterns; this is 
followed by by all the detaile Js of the mechanical operations 


up and fitting the castings. It is 
tb beautiful -F A 
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illustrated with ual 
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in sho the modes of chucking, turning, 
finish the parts in the y+ tT also 
~- hy erection of 
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the an oft e various 

The entire engine, wi exception the fly- 
wooen, SS Seeenes Se be me made on a simp‘e eight-inch 
lathe, with rests. 

The book closes with a chapter on American = 
in Gas ne and gives aT rules sot at any. 
one can out the dimentions of similar engines 
Every iu : » 

ion in this 
orig na ar Resists. ts sds be pet i = 
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Sewing machine, hemstitching, Dimond & pe ms DETROIT MOTOR WORKS, 1387 Jeff. Av., Detroit, Mich. 361 BROADWAY NEW YORK. 
657.4M 

Sewing machine motor —~—— py F. P. = GATS 

Sewing b ‘y —Electric t Equipment, I 

SEE EEE ae mE ‘THE HARRISON ¢ soll bg Sy bag tas Sop 

Shade holding mechanisw, G. H. Forsyth... ... 7 288 ard Seales, Howe ne Hagines Bor cotaloaee and prices, address the + hy 

(Continued on page 174) BORDEN a SELLECK c co. - 48-50 LAKE STREET, ‘CHICAGO, ike. 
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at bome by mail to Skirt smoperter and waist holder, combined. J. ©. 
Become an Electrical Engineer 
or to learn Ele:tric , Rallwars, 


ZEnepEEE & B Shay nee : Sees 
co . 657.085 
ELECTRICIT Y Shutter fete FG iiss, “aireearaens ¢] 
utter slat omaha at gd - atasek ° mA 
offers th Geet rtunities for ad- Shutt orker, 8. L. 
vapeoment vo-day. We can teach any one Sin. w , esen. nce ce eb oi. 


im tn i Ot ES ST > 
Sliding a L.A ‘Cooper 
Smoke consuming furnace, Thornton & Smith. 
Sprinkling device, J. W. Sanderson. . 
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one ” Staik cutter, J. Hamm..................6<00. . 
Mechanical puawine. Institete. Stamp, band. J. F. Lebner........ i, 
Fit y If to start in na new pro- Stamping and printing mac mene. relief, F. Waite “OT 14 
Rtas on a heathen col Stanchion, eatile, 8. A. Cu O57 38 MAC INES, Gertise Eagings, B 5 4 
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El Engineer!” Steam engine, ‘ N. Holm........... shvcessene- Ge EXPERIENCE 
Steam trap, J. Chapman.. 7 
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pustrection, Stor k t 1, & Se re 
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Street and station indicator, H. K. Miller. .. 
Stuffing box for ammonia compressors, F. A. 
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Submarine apparatus, A. von Hoffmann. 
YOUR § SAL RY RAISED Subway construction, HB. Clamp. een V. BAILLARD, Fox Bidg.. Frankiin deste. New York. 
LAS Sw ng . ayes. ° ee . eccccceese 
‘STUDY Swing. chair, W.S. Witter... 2000000000000 Trace Marks Month and Expenses; no ex] noe 
Switch. See Railway switch. Desiacns needed posi tion permanent; ee! f-seller, 
REE SCHOLARS arienes, WY. F. Aten... Kaeser ib CopyricuTs &c. Prasn Mo. Co.,btat's 1elnelonatl, O- 
- elexrapby receiving device. itsee Anyone sending a sketch and description may - 
phe ney tert Telepoene ‘lines “trom sng a siete quickly ascertain our opinion free wheueran §=| INVENTIONS PERFECTED. 
Electrical, Mechanical,Marine, “ae invention ts probably patentable. Communica. 
IN en Lecemetive anges. means for relieving, C. H. Arnold... 306 tions strictly confidential. Handbook on Patents Accurate Mode! and Tool Work. Write for Circular. 
Stationary Telepbone switching apparatus, D. 8. Hultish ny sent free. Oldest agency for securing patents | PARSELL & WEED, 129-131 West Sist St., New York. 


Telephone system, central battery, W. W. Dean 

Telephone system plug and socket, W. Ww. Dean. 
qucepene transmitter arm, G. R. sonnets. 6 

Telephone trunk circuit, D. §. Hulfish. 


fender coupling, E. W. Palmaquist : 
HE whale history of the} Thermostat, Hi, tevve, ape 
ill or pipe coupling, J. C. Persins................ 
Torcones and cleaner, pea, 8. H. Willams. 


world is written and pic-| | Threshing machine feeder attachment, H. Tank 


Patents taken through Munn & Co. receive capemmnpeeed 
special notice. without ebarge, in the GRINDING MILLS FOR AL ALL L PURPOSES. 
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Scientific American, sae sews are eR SP 


A handsomely illustrated weekly. Largest cir- 


culation of any scientific journal. Terms, % a 
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Weekly. So well written and) teva mneumene (i: Mind at | Experimental & Model Work 
Train control system. E. W. Rice, Jr. (reisse)... 11,852 | Cir. & advice free. Wm. Gardam & Son.45-51 Rose St..N.Y. 


so well pictured that it is now Trofiey, 3: & Connolly. Fish trap. onan 
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Trolley catcher, F. J. Fairchild svoand 








h 1 ° ill t t d re rd of qroney track, T. C. a a , sere oda Gactured br Canteam. P 4 , 7 
co Trolley way, elevated, K. C. Jomes.................. i Manufactu »y Contrac unching Dies, 8 lal Ma- 
the eading ustrate Trough. See Watering trough. ebinery, B. Konigsiow & Bro., 181 Seneca St. ‘Cleveland, 0. 





Truck antifriction bearing, car, J. 8. Patten 


current events and has the larg-| truck roller, BF) MeCollister........--.. 
Tub. See Washtab. 
est circulation of any periodical 





Tegins A an for stringed instruments, W. A. Make Models of WH -_ Pr. ; ~ ion 
J a « e¢ te Uraer. 


LETTERS COPIED WHILE WRITING. 


Type machinery ejecting mechanism, F. B. Con- 














verse : &”” Send for Circular MM.” 
‘ Typewriter cover fastening device, W. R. Fox... 6 Keep a copy of all letters; mo 8 a were TU p Bl NE 
In the world that sells for three Typewriter keyboard mechanism, C. P. Mosber ao tame ode §, Any ink; — pan paper. sas A oat ft. E%& a 
T aw pencil tray attachment, E. L. Hamil- Our Pen-Carbon never smuts ; our clip holds paper _ z 
on . 7 i ith sure, and Pea- AUTOMATIC MACHIN RY BUILT 
dollars or more per year. Typewriters, hand stamps, etc., ribbon feed for, Eaten hauue Pech poatane a peste oom. to order. Our facilities and experience in this line are 
W.J. English... ... | j h If : toner 4 exceptionally advan a. p Ad gy correspondence 
Typewriting. linotype, and type setting machine Can be used anywhere your stationer does from inventors of mec 
? yd keybourd printing insteumentalsty, - not keep it, write for /ree specimen of work. Agents OTT, MERG NTHAL ae “com PANY, 
' Cabil 57 478 d. 5 
On sale at al] newsstands. Price 10 wera arposens machine, e- i Barron. ove i135 —— geen = met as — oe nea ES arate me: 
copy. Sample co free. Address COL " ypewriting machine, —— (reissue)...... Il | Department!. 145 Centre Street, New 
WERKI Y _~4 wen 18th Street, New York City Typewriting machine, G. B. Web SN a : ‘ D. L.Fi a LD c iS 
emt , P —_ 336 Beac H St" PHILADEL 


‘Typewriting machine or other Key board printing 

instrumentality, T. Cahi . & 
Typewriting machine, platen, C. F, Laganke 
Vaive, bydraulic or other, Lam & Rainfortb..... 
Vaive, locomotive retief, 8. M. Vauciain 








They Stand High Pressure. 
The Hercules Seamless Copper Floats and 
Air Chambersar e made specially for Steam 


Pa 
Valve, safety, J. M. Coale........ saera, Ste 
Vapor tube heater, A. Kitson (reissue)... - > tw ‘original aah a? uN oe ~ ——E 
Vaporizing attachment .or burners, l. L. Ham- pa imitations, Catalogue No, 2 Free 
mond. sree G Hercvces Froat Works, Springfield, Mass 


Send us your addresg 
and we wilixhowyou 
how to make 63 a day 













von le driving mechanism, W. Buttler. 
Vehicle running frame, H. P. Maxim. 

Vehicle, self-propelled, H. Wiicke.. 

Veterinary forceps, W. Neumeier, Jr. 

Wagon brake, selt-operating. E. Jenkins.. 

Washing machine, Fr wan., . 

Washtub for laundries, stationary. KE. C. Brunner 


sisolutely sure; we 
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We make a specialty of gilt-edged M 
Stocks in such properties only as we hav: 

thoroughly investigated with our own ex ~ 
and can recommend to our customers as 


LEGITIMATE ENTERPRISES 


conducted on business principles ; namély : 
working mines, developed properties 








3 for every day's work absolutely sure. Write at once. 
HAS AL MANUFACTURING CO., Box 354, Detroit, Kish. 


Seckooter Radiator Co. 26 Furnace St. Rochester, N.¥. 















Washtub, metallic, 8. 5. Cobb.. . 
| Water elevator, compressed air, T. J. Demorest. 


Water gage guard, Brooks & F Riahos. 


7 Puncture Proof Folding Boats. Adopted by the U.S. War and Navy Depts. in 
Water purifying apparatus, W. Tweeddale.... March and Sept., 1800. Only medal and award at World's Fair. Beautiful models, 
Watering trough, automatic hog. T. Horton.. * perfectly safe for family as well as sportsmen’s use. Sails, centerboards, radders. 
Weaning device, calf, H. Zimmerman.... Packs in small case. Send 6c. for catalog, 0 engravings acon. a Canvas Boat Co., pence mers Hat U.S. 
Weighing apparatus, automatic, W. E. Nicker- ed i 4 


Wheel Mines Gar wheei. Fifth wheel. “Propeiier GAS and GASOLIN E ENGI N ES At. pe 
e —_ : 


Windmild Wo Jayco: | — HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Largest Exclusive Gas Engine Factory in America. ' 
nes held in stock in principal cities for quick livery. 

SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5. 


FOOS CAS ENCINE CO., Srarion A, SPRINGFIELD O. 

























our first mistake, and vur customers are recetv- 
ing dividends of from 1 to 8 per cent. monthly 
onsuch mining stocks as we have thus far hand- 
led as fiscal agents, in addition to large profits 
in the selling value of the principal invested. 


$800 PROFIT ON EACH $100 


invested is the record of 14 new mines opee 
last year, the lowest showing $100 profit and 
the > -y $2,400, the average of the 14 being ff 
over $800 net profit on each $100 invested in 
their stocks. No investment offers greater 
opportunities for unusual profits than mining 
legitimately conducted as a business on a busi- 
ness basis and not as a stock speculation. 


The (Sth and 25th of each month regularly are 


THE TWO DIVIDEND DAYS, 


for the several selected mining investments we 
handle as exclusive Fiscal Agents and orders 
must reach us prior to these dates to secure 
the current monthly dividends. 

Send for our new booklets of dividend 





Windmill, J. W. Jaycox......... wed 
Windmill pump eoeneetion, J. . Taylor. . 

Window bracket. W. B. —* 
Wrench. See Nut lock wrench. 
Wrench, T. H. Bresniban. 
Wrench, C. B. Ketchum.. 
Wrench, J. EK. Wakefield.. 


te 24 | : 
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Hawking New (900 Catechism") TELE CRAPHY 
SIGNS. ‘GINE. 
DESIGNS OF THE STEAM ENGINE — hoe otal Coat, Tuition (telegraphy and = 
$3,175 PRICE, $2.00. pritiap, & on rd ap 4 yoom, t demand fr oper reo $82. Can 
Badge, Mertz & Davis. Postpaid to an eateens. A practical book on reduced one-half} great deman operateras schoo 
Badge frame, J. Eschelbacher 33, Li | engine running, valve setting, ete. Strictly up- | °reanized 1874. Catalog free. Dodge's Institute, Valparahe, lad, 
ET int nnas ocasent@aceedooccceeencees a, 166 | to-date. Money refunded if not satisfactory. ee a ¢ x 
Cabinet Wichinatta & shanties a THEO. AUDEL CO., 63 Fifth Ave... New York City.) THE BICYCLE: ITS INFLUENCE IN 
Cuff bolder. link. G. Kalkbrenner.. ..........- ee eas — - ~y- one Biscase. By G. + See SD. fee 
uabdie and interesting paper in i e JEU - 
pn RS bay & Baldwin.. 7| Keep Your Horse e Healthy baustively treated from the following standp cints: 1, 
Fifth wheel upper member. H. A. Barnes.. See that his stable is fitted The use of the cycle by persons in heaith, 2. The use of 
3) LOG‘N’S PATENT STALL _ the cycle by persons diseased, Contained in SCLENTIFIC 
which carries off all filth and bad odors. 
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Filter body, T. Linke........ .......-....06+ 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
| Eiltering vessel. D. 0. Joinville. To be had at this office and from all newsdealers. 
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payers and full particul fh ter- Game apparatus casing, G. V. Cornell... 22220.Q°: 4 3 | Saves its cost in one year. Prolon 
est-bearing, absolutely a ht — —- = Fitaw kina sesvaseigeresesevnosouesers Seige | the animal’ » life and a ids to its useful- 
’ + Be a } Sees eeesserceseseserere mS ness J | + " £ XRELRIMENT, 
TE Sinn... -... csdesdoednesdocecseres 14 | Logan Sanit Heree Stall Company (Saiasasaiaiasas— LIG HT MANUFACTUR NGS 
DOUGLAS, LACEY & co., | Hae ws + w. 3: AGM cwcsdovcc.cvcscnscsecoccsccce crs MED 1682 Broadway. New York. "s > A SPUNGHES 8 DIES 
' . 00) Tie We POU cccccewccanes as. ccecocerccceceve 
DIVIDEND PAYING MINING STOCKS, Hose bracket side frame, i Ong. coquccooe MINE She Bestest 13th Mleh Aneto UTOMOBILE 5 + PAR R SAME 
66 Broadway and 17 New St., NEW YORK. Inner sole, J. Fenner... 00... 0---seeeeeenesseeees 3, M62 we e Pe < = SPECIAL MACHINERY NOQUIRTE 
Western Branch; Chamber of Commerce, Cleveland, 0. Lace fastener. J. 1. F AIK. 2... weeeee veer eees * Soe ~ Home. Im. Objective, $90. OTTO KONIGSLOW- 45 MICHIGAN S? CLE VELAND 0 
: fe » BL. DOWAT... ....- 2c eeeeecceeensees see Oh Special price to Colleges. 
Paper cutter. W. Hathaway................. . BU Mic RB in List 
Pipe coupling, J. J. Lawler............... ‘ 33,173 Send for Micro. Bargain List | wonEL ENGIN wanted with or without boiler. 





No. 12. | State price. +» 244 W. 135th St, New Y¥ ork. 


Williams, Brown & Earle 
Dep’t C. Philadelphia, U. S.A. ‘A BUSINESS MAN S20, bes lately pacented 


Polishing iron, J. G. Grall..... ..... 


Railway spike. C. J. Scbultz......... 
Rein loop, hitch, C. Rozell........... 
. Shelf bracket, J. D. a ‘ 5 
bon. of Muntiar article, Bam: wt a, ppliances, wants to arra“¢e with a capable party 
AND EXPENSES MADE. Type hulder, D. La Du = ex ue = pee patents vy sale 1 otherwise, on a liber- 
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a Gold Seal.” for canned tomatoes, Ropinson &. 
MAKES ITS Crawford ....... 7 
——————<— “ Miller’s Buffet,” for ‘pottied beer, Fred Miller 


Brewing Compan a altneilinian 7 
OWN GAS ” Minnesota Rolled Ww hite Oats,” for rolled white . 
Sas Saws oats, Northwestern Cereal Compan 7 


“ North Star Rolled Oats,” for rolled 1 North- 





FOR R SA’ LE. Machine Shop, brass andi iron foundry 
not large, but well equipped. Present 
owners not active nor conversant with the business, A 


thoroughly capable man who would know what and how 
a manufacture, with | noeee pe capital, ean bay this plant 
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led white oats, LemnEeete. Sra Sa “HAVE ph: & stg Rd Ry te 
| “ Acme Rolled White Oats,” for rolled w | “ 
3 Pillsbury. Washburn F lour Mills Company. , a GLACIER & used everywhere instead of r, and wish to make at. 3 , po same 
» “ Best Cigarette Pasteless Tubes.” for cigarette aa or the cost is small. Send for | - the market. Will sell one third interest cheap. 
Q> tabes, Russian American Tabe Company 7 prices and samples. tion dimensions. | Money to go to producing the engine ». For particulars 
w *A G. QUAILE, 396 Broadway, New York. | sdarese, Hi. fi. MS HARDIE, 4 foain Street, Boston. 
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They Pay for Themselves tern Cereal Company.......... 7,768 
. ; “Pearce’s Old Style Water Ground Meal,” for WATEREOWN wh MPrart €0., Watertown, Wis. 
Gi to 100 ¢ om 
Soames light A cornmeal. C uy Mills Compan ware 4m | 
, “Sang-A-Lee.” for a flavor, Con ectioners an a 
cost of ouly “Sskere apply Company 136 MORAN FLEXIBLE JOINT 
: CENT “ Sunnyside Soap,” for soap, National Soap W orks 7.766 Steam, Air or Liquid 
Made in a 2% to stand any desired 
FOR | 
‘ Moran F Flexible Steam Joint Co., inc’d 
s 10 HOURS. PRINTS. . rd Street, LOUISVILLE, Ky. 
o danger, no risk, no | “Colonial,” for stomach bitters, MeCart- Christy | ness guide, ote. 899. 50 and yy wand —_—- 
pom ye by, COMBERG..000 sccccccvecesoscsccccvcccccesesevens . 38 tational subjects, ” "subj VOLNEY W. MASON & CO., 
standard by fire Insur- - | 0 examination. ‘ 
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PITRE VAPOR LAUNCHES 


MADE STYLES | A ted copy of the specification and drawing of | 
AL AN ¥ Pecan in the fo ng list. or any patent in print , 
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NT. make #250 and up- 0 cents. Ln ordering please state the name and number 
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Perfection in Every 
Detail_._._= 


The fact that the most scrupulous care is taken in the 
mechanical con- 
struction of the 


Winton 
Motor 
Carriage 


—e popu- 
larity ve t 
is minutely asians 

ed so as to ~— 
speed, safety and 
Speed can be regulated at will. 
Write for ( ataiogue. 





Price $1,200. 
ermInanent strength. 
iydro-carbon system. [ 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohic. 

Eastern Department, 1% Broadway, New York City. 


Neo Agents. 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES: The r es and Motor 


clea. The examinat f Aut ile patents. To enlist ¢ 
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How to Know a Fine Watch 


Many a man has paid the price of a good watch, but does not know 
what he got for his money. Some makers of watch movements purposely 
leave off all distinguishing marks to accommodate unscrupulous 
Dueber-Hampden Watches bear special marks on the movements, and 
every Dueber Case has the name Dueber engraved on it. If you want a 
watch which will last a life time and keep accurate time, ask your jeweler 
to show you one of the following 


“Accurateto-the-Second” 


DUEBER HAMPDEN 
WATCHES 


For Ladies and Gentlemen who want the best. 


They are ‘‘lever set’’ and cannot ‘‘set’’ in the » and every watch 
is so marked that any one can tellits quality. No dealercan deceive you 
when you purchase a Dueber-Hampden Watch. Look forthe name Dueber 
in the case. Look for these trade marks engraved on the movements. 
**The 400°" ° + « « «« for ladies 
‘John Hancock, ” a4 wels ° ace a gentlemen 
‘Special apt. jeweis, ‘ay men etc. 
Send for our ‘Guide to Watch Buyers."’ r 


DUEBER-HAMPDEN WATCH WORKS, Canton, O. 






































"Dainty Watches BLUESTONE 
HIGH PRESSURE PACKING 
in colored enamels tts Steam, 
to match dress Tone 
effects. iyjwell for ail 
Send for our ‘‘Blue Book’’—free, Pest wii lace 
Tue New Enctann Warcn Co. — ee 
37 Maiden Lane 149 State Street | Tol! Be ac. 
New York Chicago heat. 
130 Duane St., N.Y 
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etary 





iDts=U se 


CHARTER Gasoline Engine] 
SEN ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Pertables, 
Engines aad Pumps. 


2” State your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, " sTEREING; wt. 


E.astrnan Kodak Co.’s | 





_ 
inches. Load in Daylight 
Im cartridges and are so 





Make pictures 2%{ x 2% 
with our six exposure 
simple they can be easily 
Operated by Any Schoo! Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures, 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 
Rrowsle Camera, for 24 « 24 pictures, - - $1.00 
Transparent- Film Cartridge, © expesares, 25 «3K, - ati 
Brownie Developing aad Printing Uw tft, - 15 

Ash your dealer ov write us for a Brownie Camera Club 
Constitution. $500.00 in Kodak prizes to the member s, 

EASTMAN KODAK CQ,, 
Rochester, N. Y. 


ACCOUNTANTS 

who use the Comptometer 
S have no trouble with their 
trialbalance, Has it ever oc- 
curred to you that by — 
one you might save lots o 
time, avoid mistakes and not 
ruin your nerves? 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

52-66 \\usmeis BY ,. CHrcaao. 








COMP Tore 
- 





Catalogue of latest Models for a stamp, 
aMITH & Wines, 1 swockbesage i, | 


‘COMBINATION TOOL; 


| PETER T. 


Gutta Percha & Rubber Mfg. Co.. 
DRILLING 


WELL crimes 


Over 70 sizes and styles, for drilling either (oe or 
shallow wells in any kind of soil or rock. ounted 
on wheels or on sills. With “wr or et. powers. 
Strong, simple and durable. mechanic can 
operate them easily. Send for p AY 

WILLIAMS BROS., Ithaca, N. Y. 


?8u USE GRINDSTONES ? 


{tf so we can suppy you. Ali sizes 
roomed and nameunted, always 
kept in stock. ber, we make @ 
= yof selecting stones for all spe- 
purposes. §# Ask for catalogue 
The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


VISE, DRILL, 
CLAMP, Ete. 
Also other Com- 
bination Tools. 
Send for Cirew- 
lar S.A 
THE asta — TOOL COMPANY, 


ACETYLENE 


DO YOU KNOW that the eet i. ht, ieast trouble, 
reatest comfort can be oggured ood burners. 
‘he best burner is D. M. wr WONDER. 

Write, inclosing % sents, fo hn Ag 

STATE LINE TALC CO., Chattanooga, Tenn., U. 8 


- | The Working. Rule of Every Tool” |. 


Whether cheap or costly, common or uncommon, belong ng to every trade 
and profession, ss exhaustively described and accurately illustrated in 


MONTGOMERY & CO.’S TOOL CATALOGUE 


the new. tmproved and revised edition for tg0o. Printed from new type, 
with hundreds of new pictures ana explanations of the latest tools manu- 
factured tor every known purpose. A book that ali sbould have for refer 
ence and study. Sent free by mail tor 25 cents. 


MONTCOMERY & CO., 105 FULTON ST., NEW YORK CITY 


Chemistry of Manofacturing:' 


Have you not an idea worth working out? Does 
not your experience show that if you could do 
this, or if you had that, your business would be 
benefitted? If so, I can be of assistance to you, 
as I have been to many otbers. 


AUSTEN, 62 Beaver Street, NEW YORK. 


Microscope for Projection. 


Fig. 6 
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Batavia, WN. Y. 
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NEW 
IMPROVED 












standard 

change 
instantly — 
combining 
also polari- 
soape and 


fiat field, well lighted and clear deff 
stage condenser on a new system. 
catalogue, etc., free. 


QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 
12-inch Pipe cut off and 
Threaded with ease by one 
man and a 


ini New 
lllustrated circular, 


















FORBES 
PATENT DIE STOCK. HOW TO MAKE AN ELECTRICAL 
pe pipes rtionately | Furnace for Amateur's Use 


.—The utilization of od volt 
electric circuits for small furnace work. By N. Monroe 
Hopkirs. This valuable article is accompanied 


Send 
. , 
ct RTIS "’ cy aris oo., tailed working drawi 


6 Garden t Street. ridgepert, ¢ Conn. 


GASOLINE 


if made by Witte are all 
right. They are simple, 
safe. durable, and guar- 
anteed for 5 years. Just 
write for Catalogue A, 
and see 


WITTE IRON WORKS CO. 
519 West Sth Street, 
Kansas 8 City, Mo. 





ENGINES 


pumazoas gorrianery, No. 118% 


Price 
Ae Co., M1 nd. pea New York city, City, 





alea ony 











A SMALL ne MAGIC. (ANTERN or 
Stereepticon hibition | 





CAPITAL parce, Weve for ta pace 


McALLISTER, Mfg. Optician, do Nassau ae N.Y J 





CRVERT O8S ——ee 
will find it to their advantage 
NVENTORS- 


and Introduced to the trade by the 











beir patents manufactured 
“MERCANTILE BUREA 
countries. 


I u. 
No advance fee. Correspondents in all foreign BROADWAY, NEW YORK CITY. 


SEPTEMBER: 15,.1900. 














When writing, wate subject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS 























Established 1891. Capital $1,500,000. 
Bex 042, Scranton, Pa. 

N CATALOGUE now READY. 

EGU Will be mailed on receipt 

of two-cent stamp. 


THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. 
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ATRER 
eRe: 


JESSOP S STEEL ¢=: 
NEWYORK OFFICE, 91 JO 


if you want the best CHUCKS, bay 1 Westcott's 









Lathe Chucks, Geared = 
pe ay wa Lathe Chucks, Plain Universal Lathe 


t Lathe Chucks. Made b 
0.. Ogeida, Ne. Yoo t. S. A. 
ih, or German, 


73 AT COLUMBIAN stan taboserson, 1598, 





NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 














By GARDNER D. HISCOX, M. E. 


the Author of “Gas, Gasolene and O11 Vapor Engines,” 


and *‘ Mechanical Mevementa, Devices 
and Appliances.” 


Price $3.00 Postpaip. 


This work is written on a broad basis, and comprises 
in its scope a full illustrated description witb details of 
the progress and manufacturing advance of one of the 
most important innovatiens of the times, contributing 
to the pleasure and business convenience of mankind. 
The wake-up and management of Automobile Vehicles 
of all kinds is !berally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same, 


Large Svo. About 400 pages. Very Fully 
Illustrated. 


€3” Send for cirewlar of contents. 





MUNN & CO. 36! Broadway, New York 


— 

















